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NOTICE TO THE READER. 



An important feature of usefulness presented in the 
^' London Journal of Arts and Sciences/^ has unques* 
tionablj arisen^ from the &ct, that every invention for 
which a patent has been granted and specified in England, 
is to be found faithfully reported in its pages ; not exactly 
in chronological order^ fer that^ from various causes^ would 
have been impraotioaUe^ but complete from time to time 
tip to stated periods. 

With this professed object, the *' London Journal of 
Arts" commenced in the beginning of the year 1820, and 
literally fulfilled its pledge up to the year 1830, when the 

# - - 

series of twenty-three volumes closed, with the reports of 
'all patented inventions up tQ that time. When the present 
conjoined series of the ^' London Journal and Repertory of 
Arts, Sciences, and Manufactures,^^ commenced, taking up 
tind proceeding with the same plan of reporting aU new 
patents. 



V 



In a careful perusal of tliis work^ it must be percdved 
that where the specifications are not given literally^ the 
subjects have been so fully described as to leave no room for 
regret ; but in doing this^ the number of patents reported 
have necessarily been commensurate with the limits of our 
peiodical^ and have^ from that cause^ fallen considerably 
into arrear. 

About the time that our journal commenced^ the average 
number of patents granted in England did not exceed one 
hundred per annum ; but from the progressive advance- 
ment , of the mechanicfd arts^ and the neceiuily which 
inventors have seen, of protecting their invention^ the 
number of patents granted in England has gi:aduaUy 'm* 
creased to the amount of nearly four hundred in the last 
year. 

The great importance of some inventions^ the notoriety 
of others^ and occasionally the pressing solicitatioBS of 
Patentees^ have crowded our pages with subjects as they 
arose^ to the exclusion of others^ that in point of time 
claimed priority. It has^ from these causes, happened that, 
notwithstanding the most unremitted exertionsi some few of 
the least important invention, patented as far back as the year 
1832, have remained to be reported in this present volume. 
Reports of the whole of this, however, we have now ac- 
complished : and our readers may rely upon finding in the 
pagesof this journal, faithful descriptions of the principles^ 
and, in most cases, of all the minute details of every inven- 
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tion which has passed under the Great Seal^ up to the dose 
of that year* 

With respect to subsequent years> though the patents 
reported have been very numerous^ and our pages fre- 
quently augmented beyond their proposed quota, yet there 
still remains unnoticed in the journal^ many of the specifi- 
cations of patents granted in the years 1833, 1834, and 
1835. As, however, it is our determination to preserve 
that very important feature of usefulness (which our 
journal alone can claim), a repertory of the principles of 
EVERT NEW PATENT INVENTION, wc have, by the advice 
of many Patentees, resolved upon meeting the exigency^ 
by giving brief reports of such subjects as (in our judg- 
ment) appear to be of minor interest, yet still describe at 
length those inventions that are of greater importance* 

Thus we hope to grapple with this gigantic work, which 
has grown upon us beyond all anticipation ; and by giving 
the specification, or fidl details of the most interesting sub- 
jects, so fior preserve the character of the work unaltered : 
and in addition to these, report the general features and 
objects of the remaining subject, in order to continue that 
important feature of the ^ London Journal and Repertoiy 
of Arts, Sciences, and Manufitctures/^ a complete record qf 
all uwentiani/ar which patente are granted in England. 

EDITOR. 
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To Miles Berbt^ of 66, Chaneery-lane, in the county 

of Middlesex, patent agent and mechanical draftsman, 

for certain improvements in machinery or apparatus for 

forming staves for barrels, casks, and other purposeSi*^ 

[Sealed I3th July, 1836.] 

These improvements in machinery or apparatus for 
forming staves for barrels, casks, and other purposes, are 
designed for cutting out and shaping such staves from a 
solid piece or block of timber, in a more expeditious and 
perfect manner than has heretofore been effected by ma^ 
chinery. They apply to the several operations, firstly, of 
cutting off or severing in curved shapes the requisite 
thicknesses from the block to form the staves ; secondly^ 
in bevelling and properly shaping the edges of such por- 
tions, or staves, in order that they may fit accurately 
together at the junctions, when combined to form a cask ; 
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and, thirdly, in dressing or finishing, and shaping the outer 
surfaces of such staves, to suit the proper rounded form 
of the barrel when completed. 

The improvements are embodied in what may be con- 
sidered three distinct machines, although the requisite 
parts for performing two or more of the operations may be 
united in one framing, if considered desirable, as will be 
sbowu in thq a^ompanying drawings. 

The piece of wood to be operated upon, is first rendered 
or prepared by sawing or otherwise, and brought to a 
proper parallel and equal thickness to suit the proposed 
width of the stave ; the breadth of the block being in ac- 
cordance with the proposed length of the stave; and it is 
to be imderstood that the fibres of the wood are to be 
kept as nearly as possible in the longitudinal direction of 
the stave. 

In Plate I., fig. 1, is a plan or horizontal view of one 
of theae improved machines, for cutting off or severing the 
requisite portions to form the staves; the platform or co- 
inage whicb contains the timber being just about to start, 
and bring the block under the operation of the saw to cut 
off a stave ; fig. 2, is a front elevation, with the block of 
timber shown in its proper situation ; and fig. 3, is a simi- 
lar view to fiig. 2, the sliding carriage on which the block 
of timber is placed being removed to expose the parts 
below ; fig. 4, is a plan view of the timber carriage or 
platform detached firom the machine; the parts being 
d^wn. in a different position to fig. 1, that is, with the 
sliding lever clamps opened, and drawn back ready to take 
a fresh hold of the block, as will be hereafter explained ; the 
crosfr beam of the carriage being removed to expose the parts 
beneath : a, a, a, is the framework and standards of the 
loachine^ which may be constructed of wood or metal in 
ai^ eoByenient manner; i, b^ is the carriage and platform 
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tip6n which the block of timber is placed ; c^ 6, are the 
<mrved guides or beds upon which the carriage traveb (in 
the direction of Ihe arrows)^ as the portions mtended to 
form the staves are severed from the block hj the circular 
saw dy which is made concave on its side next the blocks 
<and convex on the other^ so as to suit the carve or bilge 
of the stave ; but it should be parallel in thickness^ or 
nearly so. The saw is mounted on the end of the shaft 
•or axle e, turning in proper bearings m the framework, 
and is put in rapid rotary motion by a band passed ftcm 
a steam engine^ or other first mover, to the rigger/. The 
carriage is actuated by an endless band ff^ passed round a 
small pulley on the axle e, and over guide pulleys to the 
rigger h^ mounted on the end of the shaft i, which tttrtis 
in a proper bearing in the framework at its outer end, and 
at the opposite extremity in a bearing moimted on the 
rocking lever * ; the ftdcrum of this rocking lever being in 
the centre pins of the cross bar /, to which it is attached* 

This shaft /, carries an endless screw or worm m, which 
takes into a toothed rack w, mounted on the under side of 
the carriage, and thereby causes it to travel progressively 
in the direction of the arrows, until a stave has been 
severed from the block. When this has been done, the 
endless screw is thrown out of gear With the rack, and the 
carriage is allowed immediately to run back to its first 
position (as shown in fig. 2), which it is caused to do by a 
weight suspended from a cord o, passed over a pulley, and 
attached to the carriage. The endless screw is kept ih 
gear with the rack », by a projecting shed or piece js?, oti 
the sliding bar y, the shed being held down by a projecting 
spring catch r, on the framework. Th,e sliding bar y, is 
attached to the rocking lever A, by screws and' slots, so as 
to allow it to slide freely in the direction of its lengtfii. 

The block of timber is placed upon the carriage, resting 



4 Recent Patent$. 

upon the cross rails s, s, its inner edge projecting over 
from the carriage a sufficient distance^ so that the saw d, 
VELajj in the first instance^ cut off a sufficieht quantity^ with- 
out wasting more of the timber than necessary, to give the 
proper curved or bilged form to the outer surface of the 
stave next to be severed from the block ; care being taken^ 
in the first instance, to place the timber in its proper 
position upon the platform : /, is a guide pin or stop, 
against which one edge of the timber is placed, to assist in 
adjusting its position. The block is held on the carriage 
by the weighted lever clamp Uy which is raised to admit 
of the timber being placed upon the cross rails. 

This lever clamp is mounted, so as to turn freely on a 
joint in an adjustable bearing on the cross beam v, of the 
carriage. It has at its fulcrum end a cam or curved arm, 
which acts upon a spring piece w, furnished with claws or 
teeth, which are pressed into the block when forced down 
by the lever clamp, and thereby holds it firmly. 

The machine being put into operation, it continues to cut 
off the required portions for the staves, and feed in or shift 
tike timber forward, each time the carriage and platform 
returns after a stave has been cut off. This is effected in 
the following manner :^On the piece of timber being 
placed upon the carriage in the position shown by the 
dotted lines a, a, in fig. 1, and secured by the lever clamp, 
the endless screw m, is thrown into gear with the rack 
n^ by first pushing and then depressing the handle of the 
diding bar y, which will move the stud^, from the upper 
side of the spring catch r ; a spring attached to the bar 
returning it, and bringing the stud under the catch : this 
movement will raise the other end of the rocking lever, 
and keep the worm and rack in gear. On this being done, 
the carriage with the timber will immediately begin to 
travel along the guide beds c, c, and bring the timber 
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under the operation of the saw d; the carriage continuing 
to travel in the direction of the (urow until the stave is 
severed from the timber. At this time the stop piece x, 
on the under side of the carriage^ comes in contact with 
another stop piece y, on the shding bar q, whereby the 
stud Pj on the sliding bar will be withdrawn and disen- 
gaged from the catch r, when a spring z, placed on the 
under side of the carriage^ will immediately depress this 
end of the rocking lever k, and throw the endless 9crew m^ 
out of gear with the rack n ; and the carriage will be free 
to be run back into the position shown in fig. 1^ which it 
wiU be caused to do by the weight of the cord o. 

The stud of the lever clamp u, as the carriage runs 
back^ passes up the inclined plane x,^ whereby its longer 
end is raised^ and the timber released fit>m the pressure : 
the inclined plane 15, being connected by a joint to its 
standard 16^ so as to allow of the stud passing under it as 
the carriage travels the reverse way. 

The timber must now be moved inward^ the proper dis- 
tance for another stave, by the feeding apparatus, which I 
shall describe : 1, 1, are sliding lever clamps, placed one on 
each side of the carriage, and held in their proper situa- 
tions by screws and slots ; they are frimished with claws 
or clamps formed on their inner ends, and have a parallel 
and longitudinal sliding motion given to them, as well as 
an opening and closing movement to the daws or clamps, 
by the following means : the shding lever clamps are con- 
nected by joints to the bars 2, 2, which are also jointed 
at their other extremities, to the inner end of the centre 
lever 3 ; and as the outer end of this lever is moved fit>m 
side to side, governed by its pin 25, sliding in the parallel 
slot 26, during the travelling of the carriage, the claws or 
clamps of the shding levers 1, 1, are brought nearer to or 
further fit)m each other, and are thereby made to take &st 
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hold of the bbck^ in order to carry it forward a proper 
distance^ and then release it^ for the purpose of taking fresh 
hold^ and so on. The carrying in of the plank or feedings 
is effected by the T-shaped lever 4, having its fulcrum on 
the pin 5. The end of one of the arms of this lever is 
connected by a pin and slot joint to the right hand lever 
aHampy the other end being connected by a knuckle joint 
to another lever 6, having its fulcrum at 7^ and its reverse 
end connected by a pin and slot joint to the left hand lever 
clamp. The third or outer arm of the lever is acted upon 
by a stop piece, fixed on to the framework, and is thereby 
caused (as the carriage returns) to act upon the clamp 
levers, and make them carry forward the block. These 
two movements of the lever clamps are effected in the fol- 
lowing manner;— 

Suppose the carriage to have proceeded in the direction 
of the arrow, and the saw has nearly cut off a stave, the 
end of the centre lever 3, will have come in contact with 
the upper end of the weighted stop lever 8, which is forced 
towards the left hand by the weight and cord 9 ; and as 
the carriage continues to move towards the right hand, the 
stop Jever 8, will arrest the progress of the end of the centre 
lever 3, as the carriage travels past, and cause it to draw 
the clamps together at its inner end by means of the con- 
nexions, and thereby cause them to close upon the block ; 
and when they have taken a sufficiently firm hold, the stop 
lever 8, will give way. The end of the centre lever is 
retained in this position by a pall or tooth on its under 
i^de, taking into the teeth of a rack 10, formed on the 
upper side of the lever Jl ; which lever has its ftdcrum at 
one end in the pin 12, the other end being held up toward 
the centre lever by a spring 13. On the carriage nearly 
finishing its motion towards the right hand, that is, as soon 
im the stave is cut ofl^ the adjustable stop ^, on the under 
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side of the carriage^ comea into coatact with the cdtch 
piece y, oin the bar q ; and' by sliding that bar loDgitudl^ 
nally, draws the catch j», from under the spring oatoh r, 
when the taring z, on the underside of the carriage^ viU 
depress this end of the rocking lever k, and draw ^e mAf 
leas worm out of gear with the rack »• The carriage will 
now be made to run quickly back by the we^ht on the 
cord Of and the stud of the lever clamp d, will now com^ 
in omtact with the indined plan^ 15^ by wbl^h it wiU t>0 
raised^ and the timber freed frotti the pressure. At tbie 
time^ the outer arm of the T-lever cornea in contact with 
the fixed stop piece 17> of the framework^ ^d the ann of 
this lever is thereby arrested, which causes its other anns^ 
by their connexion with the sliding lever clamps5 to ^ca 
them forward, and carry with them the timber, the prop^ 
distance for the thickness of a stave. When this is done^ 
the stud of the lever damp u, has passed away &<^ the 
upper side of the iiicUned plane 15, and the weighted end 
of the lever clamp «e, has fallen dpwn^ and haa i^ain flnnljr 
secured the block. At this time, the projecting stop piece 
a?, on the underside of the carriage, cornea into conteet 
with the spring catch r, of the framework, and forcing it 
back, releases the projecting stud p, of the sliding bar (^ 
by which means the lever is freed, and the spring z, of the 
carriage immediately forces this end of the rooking lever 
down, and raises the other end, which brings the endless 
screw into gear with the rack, when the o^oriage a^uut 
be^ns to move in the direction of the arrows* The Bind 
of the lever clamp u^ passing imder the inclined pla^e l^^ 
which is jointed to its standard 16, thereby aUpwiiig it tO 
be raised, so as to permit the stud to paiss, wb^en it Mk 
into its former position, to receive the stud on \tf^ upfii^ 
4de on the return of the carriage. And ^ the cn^ringe 
prc^easea^ the atij^l IS, of the lever U, eopes in qmtMk 
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with the under side of the inclmed plane of the trip lever 
19, which is mounted on a pin joint on the ade of the 
firamework. By these means, the stud 18, and lever 11, 
will he depressed, which will withdraw the teeth of the 
rack 10, from the pall or catch of the centre lever 3, and 
leaves it firee to be moved back again ; and the clamps 
opened by the spring 20, connected at one end to the 
centre lever, and at the other to the frame of the carriage. 
The lever clamps are thereby opened for the purpose of 
releasing the timber, when they are drawn back ready to 
take hold of another part of the timber, by the springs 21, 
21, at their sides connected by pins to the levers, and to 
the frame of the carriage ; the distance they are brought 
back being according to the thickness of the stave, which 
is determined by the adjusting screw 22, on the right hand 
sliding lever clamp, and the stop piece 23, on the fi'ame of 
the carriage. The progress of the carriage continuing, the 
end of the centre lever again comes in contact with the 
weighted stop lever 8, when the lever clamps are made to 
take a fresh hold on the timber; and the other parts will go 
through the same motion as before described, continually 
cutting off a fi^sh portion, to form a stave, until the timber 
is used up, when the carriage must be stopped, and afresh 
piece of timber introduced. 

In concluding the description of this machine, I would 
remark, that the cross beam of the carriage is made adjust- 
able by screws and nuts upon the vertical standard sup- 
porting it, in order that the lever clamp may be made to 
press with proper force upon pieces of timber of different 
thickness, and that the curve of the guide beds of the car- 
riage should be the segment of a circle, or nearly so, and 
adapted to suit the intended bilge of the stave or cask. 

Also, I would remark, that there maybe a revolving fan 
or blower 22, and proper guides or partitions placed in con- 
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nexbn with the machine under the saw^ in order to blow 
off the sawdust in one direction. 

The next operaticm I shall describe^ will be that of bevel- 
Ung and properljr shaping the edges of the now cut ataveasr 
that is^ giving them the required ^^ head itake;'^ a narrowing 
form from the centres toward the ends^ which is also 
effected by a circular saw : the mechanism for performing 
which is exhibited in the several figures in sheet 2^ of the 
accompanying drawings^ and is mounted in conjunction; 
with the machinery for rounding and shaping the outer 
surfistce of the staves in one framework. 

Fig. 1*^ is a plan or horizontal view of this double ma- 
chine; the mechanism for bevelling and shaping the edges 
being situated on one side of the framework^ and that for 
rounding the outer surface on the other side. Fig. 2*^ is a 
side elevation of the madiine^ taken on that side next the 
rounding machineiy ; and fig. 3*, is a transverse section^ 
taken through both machines^ in the direction of the dotted 
Une a, b, in fig. \i a^ay is the framework and standards of 
the machineiy; b, the pktform, or carriage, upon which a 
number of unfinished staves are placed, the carriage tra<« 
veiling along the curved bed or rail c. The staves are 
placed on the carriage, with their outer or bilging side 
downwards, and are held firmly therein by a lever damp df 
mounted in the adjustable cross beam e, of, the carriage^ 
The lever acts upon the spring piece ^ as in the former 
instance ; but the teeth, or claws, are dispensed with. The 
staves are sustained in the carriafi^e by their ends restins 
on projecting ribs, being pressedlwnward, in the noddle! 
the crosses are cut to nearly the required bevel and head 
rake, the staves being bent into the form (or nearly so) 
they will be when hooped together : g, is the circular saw> 
which in this instance is of the ordinary constniction; and 
is mounted on the main driving shaft h, whidi tuhis 
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mpidly in proper beaxibgs in the firamcirDik^ and is tet ad 
a slight angle with the horizon, to give, in ooigMBOtioa 
with the ac^stable poaition of the oarriagfi heveafter de- 
s^oibed, the piK)p<i* bevel to the edtge of the st^e. Motion 
if oftmmimicated ta &e main fhaft A, by a band pasaed 
from any first n\aver to the ri^er i, which gives motion ta 
%e saw ffy ^nd through an endless band i, passing over 
guide puUeys to the rigger /, on the end of the sdiaft m, 
carrying an endless worm or screw », as in tha former, 
machine* ^Fhe diaft m, is mounted $i. its outer end in a 
proper bearing in the framing, it^ other extiemity tinning^ 
in a bearing on the end of tha levar o, having its fulcrum 
in the side i^aog^e; which lever acts in cm^undbioa with a. 
spring oatoh p^ by which the endless screw is thrown \akk 
OS out of gear, with a xack f ^ placed on the. underside of 
the carriage, as before : r, is a 8|iring adapted to the dnaA, 
tending to keep it pressed down witl^ the endless worm 
when thrown out of gear, the spring catch p, keeping at in 
gear when the caixiage is in operajbiGODu . The earnage is 
placed on the fi^ao^ieworic, with its inner .edge seating on 
the curved guide bed, or rail e; and its other or .outer edge 
is supported by the adjustable toil piece Sy which woi^s in 
a groove t, in the framework* By inspecting %• 3*, it wijU 
b^ s^en tiiat by n^ns of tb^ at^ustable tail piece ^ the 
platfbnn, or carriage, with the slaves, can be set at any 
requKsed angle to the horizon .that is, with the inner edges 
of the staves incihxpig over towards the droular saw > and 
by these mean% and also the inclined posiiion of the aria 
of the saw, the edges of the staves ase cut to ^ny required 
bev^ M the same tin^ frmn the curved or bilged &ma 
of tihi^ staved, igad t&eir position in th^ oairiagSy the pix)per 
head rcdce or narrowing towards the ends is giioen to them, 
tbeiMhy produeing' aftoves neadjr of the pcoper E^iape fin* 
pttitit% .1kigfitii6i»«aad^&n9ng.a.caak^ipc<^ey wiU^t^ 
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be prepared nearly l^ea^y fojr the codper^ tod wtU requite 
but little adjusting or fimsbing by hand. 

The operation of this m^hanism is as follows : — the car* 
riage being situated at one ehd of the mdchine> as shown in 
iig» l'^^ add the worm' and rack out of gear^ a proper trasor 
ber of unfinished staves are placed on the carriage with their 
bilged or outer sides downwards, their edges being pressed 
in contact with the guide stops u^ u, fixed on the frame* 
work ; liie handle of the lever clamp rf, is then inoved over 
U> the other side and depressed, when the staves will be 
lield firmly in the carriage. The attendailt then throw* 
the worhi and i*ack into gear^ by depressing the outer end 
pf ihe lever o : this will raise tlie end of the shaft m, and 
bring the worm into gear with the rack, in which positioQ 
jt will be held by the spring catch pi The carriage will 
now immediately begin to move in the direction of the 
arrow^ brining the staves under the operation of the saw^ 
when the superfijuous parts will be cut ofi*; and as soon as 
this is effected, the projecting stud or stop piece i;, on the 
side of thb carriage, comes intb contact with ihe Upper end 
of the spiring catch p, which will thereby withdraw the 
catch jBrom the end of the lever o, and consecjuently release 
it. The spring r, of the dhafl m, will then depress the 
worm, and draw it out of gear with the rack ; and the 
progrei^s of the Carriage will be stopped^ when it may be 
returned to its former position by hahd or a weight, as m 
the first machine. The end of the lever clamp d, is then 
to be raised and tuTn^ over, when the staves will be 
released: they are then to be removed and reversed in 
the carriage, and their otber edges brought to under the 
operation of the saw, as above desciibed. 

I shall now proceed to explain the mechanism for shap- 
ing or rounding off the outer surfecfe of the staves^ to suit 
tiie rouiided form of the casks or barrels. A number of 
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the staves are brought to this machine^ and placed upon 
a platform between guides with their outer or bilged sur- 
faces upwards^ and are severally carried by means of an 
endless chain furnished with claws under the operation of 
a series of rapidly revolving cutters or adzes^ which remove 
the superfluous portions of the edges of the staves^ and 
shape them to suit the outer or rounded form of the barrel ; 
the platform with the staves being brought up to the 
action of the revolving cutters by weighted levers. 

A^ A^ is the platform, upon one end of which the staves 
B, B, are placed between the upright guides c, c, c, as shown 
in figs. 2*, and 3*> the other end of the platform being used 
for the deUvering thereof. This platform is attached to 
strong legs d, moving vertically between proper guides on 
the ends of the frame^ or by screws and slots connexions. 
The platform with the staves is supported upon the shorter 
ends of two weighted levers e, e, having their fulcrums in 
the framework, and carrying heavy weights f, f, at their other 
extremities; g, g, g, are the revolving adzes or cutters, se- 
cured to discs H, H, mounted on the shaft i; which shaft 
turns in proper plummer boxes or bearings in the metal 
framing k, k, fixed on to the framework of the machine. The 
cutters and shaft are put in rapid motion by a band or strap 
passed from the pulley or rigger l, (on the main drawing 
shaft z,) to another rigger n, on the end of the shaft i : 
N, N, is the endless chain, moving in a guide groove on the 
upper side of the platform ; its claws or hooks projecting 
up through the groove, so as to take hold of the staves, as 
s'lown in figs. 1*, and 3*. The chain is passed over proper 
guide pulleys in the platform at one end of the machine, 
and over the toothed carrying or spur pulley o, at the 
other end of the machine. The chain carries two or more 
hooks or claws p, which take hold of the staves, and bring 
them under the operation of the rotatory cutters ; the chain 
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being put in motion in the following manner:— o^ is an 
endless band passed from a small rigger or pulley on the 
end of the shaft i^ and over the pulley r^ moimted/ but 
turning loosely on a centre pin or stud fixed in the frame* 
work, and carrying another smaller pulley s, on its boss ; 
from whence another endless band passes to the other 
pulley T, also turning loosely on a projecting centre stud or 
pin, and carrying a small toothed wheel u, which takes into 
the larger toothed wheel v, on the end of the axle of the 
spur pinion o, of the endless chain. 

The staves being placed in the machine, as shown in 
fig. 2*, the hooks or claws of the endless chain come in con- 
tact with the ends of the undermost stave of the pile, and 
carry it forward. It is then brought under the operation 
of the cutters which takes off the superfluous parts of the 
outer surface of the staves ; and when that is done, they are 
dehvered in a nearly finished state fi'om the opposite end 
of the platform : w, w, are spring guides, which serve to 
assist in conducting the staves properly under the operation 
of the cutters ; and x, x, are retarding springs, which re- 
ceive the stave, and prevent it being dragged out of the 
machine by the cutters ; this may also be accomplished by 
weighted fiiction roUers pressing upon the staves, if thought 
desirable : y, y, are studs or pins placed on the legs d, of 
the platform, which prevent the staves being carried up 
too near the rotatory cutters. 

Having now described the construction and operation of 
these several machines, I wish it to be understood that I 
do not intend to confine myself to the precise form or 
dimensions of the parts herein shown, as they must be 
varied to suit staves of different sizes, and adapted for differ- 
ent shaped barrels, pipes, or hogsheads, and alsb, in some 
measure, to the nature of the wood to be operated upon* 
And { do not mean to claim any of the working partfs 
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separate^ as some of them may have beea belbre used &f 
such or similar purposes : but I claim as the essential fye^ 
tures of these improvements, firstly^ the arrangement w 
construction and adaptation of the machinery ^«/ above 
described, for cutting off curved or bulging pcHrtioiis fixHn a 
.piece of timber^ to produce staves^ by means of a eir^ulei^ 
concave-convex saw, adapted to a carriage, or platfdtmi 
carrying the timber, and travelling upon curved beds or 
guide rails, and having a proper feeding apparatus, asid 
mechanism for throwing the machine in and out of gear^ 
and running the carriage forwards and backwards during 
such operation, however the' driving may be efffacted, ol* 
the forms of the framework varied: secondly, the mtehincry 
second above described, for fehaping the sides of 'the staves 
to the proper curve or head rake> and bevelling their edg^ 
by means of the platform, or carriage, travelling iipon rails 
placed at an inclination to tibe horizon, and adA|)ted to li 
circular saw ; the axis of which may, if desired, be at an 
inclination to the horizon, for the purpose of cutting the 
edges of the staves at the required angle> or bevel ; tod, 
lit the same time (from the bent or bulged form of the 
staves placed upon the carriage) j the saw is made to give 
them the required shape, or ^^head rake,'^ that i8,rtod^ring 
them narrower at the ends than in the middle: and> thirdly^ 
fn the mechanisni or apparatus third above described, by 
which the outer surfaces of the staves are brought under 
the operation of rapidly revolving cutters, or edges, which 
take off the superfluous palts, bringing them to accord with 
the rounded shape of the barrel when completed. — llnrolled 
in the Rolls Chapel Office, January y 18370 

. Si[>edi£k:aU6n drawn by Messrs. Kewtou afid Berrj^. 
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fo David Napubr of thf YorHpifi, fVf^% » ih^ 
county of Surrey , ^fff!^P^er,/or hi$ ii^enii^ jf imgrop^ 
tnents m ^tterr^je^ssjpnntififf.-^l^eifk ISiJjiJ^iai^lS^J.J 

7.H2« invention oonuBts in improvements upon two dfififer- 
ant kinds of letter-press printing machines ; viz. first, that 
kin4 which is known by Ae name of flat-surfece printing 
machines ; the type being laid upon one surfece, and the 
impressioji given by another, by means of levers or other- 
wke J seoGUdly, in that kind which is known by the name of 
<9ii{idFical printing machines, having the type fixed upon 
oae iTjrM&der, and the impression given by another, which 
isvblv)es along with and {gainst it. 

Both iiie above methods of printing have been long 
.kaown, a^ in use ; and seeing that I claim no particular 
qgrawgftmeat or constn^ction of these macl^nes, either in 
iphoife or in patt, save only those points which are the 
subject of this Patent, I have theiefore drawn and des-^ 
G^bed in this specification those parts only which are 
nece^gdy to a fuH understanding of my invention. Plate II., 
figs, 8, 9, and 10, illustrate the first part of my inventipn 
(the 80,me lettess denoting the same parts in each) ; the 
Q^ljeot of which is to obtain fi-om the continuous revolving 
shia^ A, a horizontal reciprocating action to the frisket 
firame b, and, at the same time, an interval of rest at each 
e«d of its action, tcy allow time for the impression to be 
taj^en, anil for laying on the paper, &c. This is obtained 
by th^ cojnpound excentric piece c, which I shall here- 
after d^Eiominate the guide c, of which fig. 9, is an ele- 
vation, and fig. 10, a section, the action of which is as 
fotto^s. 

The guide «, being fixedup(m.the shaft a, which tevotves 
invdie direotioQ pf the arrows with the sliding piece b. con-* 
neeted<to Ae ^d ^ the l&vee s, as shown in seetiqn at i^.- 
UMnd jnnesUd kito^tiife civeular groove of the guide o^ k$ ' 
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shown at different points in fig. 9^ whilst the lever E^ is 
connected with the frisket frame b^ by levers^ as shown at 
f^. 8. It is obvious, that as the guide c, revolves from its 
present position in fig. 8, that during the first half revolu- 
tion it will produce no action upon the lever e, the sUding 
piece D, being then in the outer concentric groove p, and 
consequently the fiisket frame b, will be at rest in its pre- 
sent position. But during the second half revolution, the 
action of the sliding piece d, in the excentric groove o, 
will bring the lever e, down to the dotted line h, and conse- 
quently the centre of the firisket firame b, from i, to k, as 
shown by the dotted lines, which denote the vibration of the 
levers. The third half revolution will produce no action 
on the lever e, the sUding piece d, being then in the inner 
concentric groove l, leaving the frisket firame b, at rest 
as before, but at the opposite end of its action ; and during 
these intervals of rest, the fiisket firame b, being double, 
an impression may be given by the surface (or platen), re- 
presented at M, in any of the ordinary ways, at one end, 
while a sheet is being laid on at the other. During the 
fourth half revolution of the guide c, the action of the 
sliding piece d, in the excentric groove n, will bring the 
lever up again to its original position; and, in like manner, 
the frisket firame b, to the point from whence it started, as 
seen at fig. 8. 

Fig. 11, wiU serve to describe the seccmd part of my in- 
vention, which is a greater facility in the process of printing. 
This I obtain simply by appropriating part of the periphery 
of the type cylinder as a distributing surface for the ink, and 
increasing the inner bar of the impressing cylinder, thus 
enabling me to obtain several impressions from one type 
cylinder : a, represents a type cylinder, which revolves in 
the direction of the arrows ; from b, to c, represents stereo- 
^rpe plates; D, n, n, &c. &c., impression cylinders with 
their ioking rollers b ; the distributing surftce may oom* 
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nience at s^ and occupy more or less of the type cylinder Aj 
according to the number of impression cylindors p^ in« 
tended to be used. 

The feeding roller f^ which takes its ink in the common 
way from the duct roller g^ communicates the same in two 
or three revolutions on the distributing surface at b^ so 
that each set of inking rollers h^ h^ h^ &c. &c., will pass 
over the whole length of distributing surface e^ before they 
come into contact with the type, there being one set of 
inking rollers h, for each impressing cylinder d. The paper 
may be supplied and delivered in any of the usual ways ; 
that represented by the rollers i, tapes k, and boards l, is 
adopted by some of the most rapid machines at present in use. 

I may here again state, that I claim no particular ar« 
rangement or construction of these machines, either in the 
whole or in part, save only the points already described, 
and which are as follows ; viz* first, in flat*sur&ce printing 
machines, I do claim as my invention, that peculiar com- 
bination of excentric and concentric guides which I have 
called the guide c, whereby I obtain firom the shaft a, a 
reciprocating action to the frisket frame b, and an interval 
of rest at each end of its action ; secondly, in cylindrical 
printing machines, I do claim as my invention, the mode 
of appropriating, a part of the periphery of the cylinder on 
which the type (of whatever kind) are fixed as a distribut- 
ing surface for the ink, in combination with the increasing 
the number of impression cylinders and their inking rollers, 
and so to multiply impressions, as above described.— [/»- 
rolled in the Inrolment Office, October, 1837-] 

Specification drawn by the Patentee. 

[The above is a literal copy from the record, and the^ plate is a 
Bpedmen of the original drawing : it is to be regretted that so 
imperfect a docoment should have be^n inrolled of an invention 
said to possess considerable merit.— Eoitor.] 

\0U XllU fl 
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fb Henry Quentin Teneson, late of Paris, in the 
kingdom of France J but now of Leicestersquarcy in the 
county of Middlesex^ gentleman^ for an improved con- 
struction of the portable vessels used for containing por- 
table gaSy and of the apparatus or machinery used for 
compressing such gas therein ; and of apparatus or mecha- 
nism for regulating the issue or supply of gas either from 
a portable vessel^ or from fixed pipes communicating vnth 

an ordinary gasometer, being a communication from a 

• » >• 

foreigner residing abroad. — [Sealed 19th October, IBS?.] 

Thx specification commences by observing, that it has beeta 
usual id eonstniet vessels for containing compressed gas; 

r 

in a cjlindricsil form, with hemispherical ends ; and that 
in the event of such vessel exploding, the whole of its con- 
tents was instdntly thrown into the apartment. To obviatii 
this, it is now proposed to GotHitruct receptacles for con-* 
taining portable gis, by combining several smaller vessels 
in one case, and causing theM all to communicate, by small 
pipes, with the burner; but sufficiently throttled at th^ 
fexit to prevent a very rapid discharge. 

In Plate IL, fig. 1, represents, in elevation, a cluster of 
these vessels a, a, a, combined ; fig. 2, is z. top view of the 
same, and fig. 5, a horizontal section ; the several vesseb 
being bound together by an hexagonal bracing of iron, the 
upper and lower ends of the vessels being made to commu- 
nicate with each other by bent pipes. The gas to be com- 
pressed into these vessels is forced in at the pipe 4, at 
bottom, by means of a forcing pump of the ordinary con- 
struction used at portable gas-wofks, the exit pipe c, being 
at- tc^( 

By this e(»istruetion of gas-hcdder, it will be perceived 
that should one of tiie vessels explode, the gas in the other 
yesfifels would require some time to escape, and, therefijrej 
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no |epL9Us inju^ woidd be prodij\ced by th^ ^a^^^^ft 
a& mi^h^ be the case in the even^ o£a Ifiger vi^hup^ ^f 
gas rending a vassel of larger dimensions. 

The unproved appsu*ati^ eipjiiayed ifio^ compressing gas 
into receiving vessels is shown partly m a prospef^^e viei^ 
^ %• ^% ^d partly ia section; the force for producing i^ 
required pressiu*e being i]pLten(]^d to be obtained b; heai^ 
^l^lied to the generating vessel, instead of ^daptiog & fc^c^ 
pump as heretofore. The genei^t^ ves^sel or retort f, ii^ 
buUt in ^ brick furnace b, b^ 

This generator or retort is (^Und^cal^ and o^vfnv^bif 
ifpxij, made very strongs in ord/er ta resist internal prespure^^ 
A vessel c, containing^ oil, s^nds erect oyer one eni^ of thc^ 
retort, and oil i^ fboQi thence let into the retort slo^j^ by/ 
drop^^ ttirough iiy^ stqp cock. The gaa gen«?aAQd ifk ^e 
retcirt escapea by i/tm pipe d, spd pqksse% b;^ asM^^^i; p^Pff ^^. 
ta the reservpir /, whence it pf oceec^ tlupougk 4 i^ri^a qf 
pip^s ff^ gy g^ to the ^vej:al po^taWe gas^ receivers, t^shK 
]^]ace4 uppQ a shelf £t;bi^e« The junctiona of tke pipei^ fcei 
all^s^^ particul^ly ti^t and strpng> but cagpab^ o^ beingr 
r^a^y detached when the vess^ ai^e sufficiently dmgfKU. 
Tbe reservoir jT^ is fium^shed with^ a Ipsucometrical tube. i^uA 
graduated scale^ in orc^r to indicate the pressure of the^ga^h 
ifri;6^jp^ £g(id sMo wit]^ a sajfety valve i^ loaded accorc^bpig^to 
llie required pares^ure. 

It is^ odoly neces^^ ta add, that as tiie oil desqends: v^^ 
the retortji the heat of the furnace wiU dec(Hnpps0, i|^. 0m3i. 
gi^rate the ^aSf; and^as the process goes 01^ the fii^a^; 
b^ii^ greatly raised in temperature^ and the. g^ no^ h^^inc^ 
apy ^scape^r will aceumulate andincreaaein d^i^sitgf 1^t]%i|^ 
the retort' and in the reservoir/} consequently^ in that qoft* 
c^n^ed. state,, it will be forced inta. the^ receivjp^ Ttt^i^i^^ 
A^^A/^apd becoifie compceasedi in vohimfi ip tl|<Mie iiM^ 
tlw; a^s^tance ^^fip^i^dBgiSWIF.; «|dxi8t.oid«tt ti«b 
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the pressure upon the o3 in the vessel e, shall be the same 
both above and below^ a pipe I, is carried round from the 
pipe d, into the upper part of the oil vessel. 

The apparatus for regulating the issue or supply of gas^ 
either from a portable gas-holder or from an ordinary gas- 
ometer^ is represented in different modifications at figs. 5, 
6, and 7 • that apparatus shown at fig. 5, is a vertical sec* 
tion^ designed for regulating the supply of the burner of a 
portable gas vessel ; a, a, is a tight box of metal ; by is the 
pipe through which the gas passes from the gas-holder, 
wherein it is held in a condensed state. A small horizontal 
passage is made in the plate at c, for the gas to proceed 
through^ having a very small apertiure at its end^ into 
which a piston valve of steel or agate is inserted. 

This piston valve is attached to the shorter arm of a lever 
d, having a strong spiral spring e, at its reverse end^ which 
keeps the long arm of the lever down, and consequently 
the valve raised, and the gas-way open. Above this, a gas- 
tight flexible diaphragm y^ is extended across the box, and 
to the centre of it a disc y, is attached, from which a per- 
pendicular rod extends, connected to the longer arm of the 
lever rf. An aperture through the side of the box allows 
the gas to proceed by the pipe i, to the burner. 

When the gas^ having passed through the valve and filled 
the chamber between the plate c, and the diaphragm /J is 
exerting a greater elastic force than is required for its 
limited discharge at the pipe i, to the orifice of the burner, 
the diaphragm y^ will be raised sufficiently to cause it to 
hft the longer arm of the lever d^ and thereby to depress the 
valve at the end of its shorter arm, and partially to close 
the aperture through which the gas passed into the cham- 
ber. Thus the extent of opening of the valve is determined 
by the rising and falling of the diaphragm, and conse- 
quently, when the gas exerts any undue pressure, its escape 
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is restrained^ and the pressure at the aperture of the bumet 
thereby regulated. 

Fig. 6^ is a vertical section of an apparatus nearly the 
same in construction as that above described ; in fact, the 
only essential difference consists in the piston valve being 
placed horizontally, the lever rf, and diaphragm /, acting 
nearly in the same way as above described. 

The apparatus shown at fig. 7 9 is designed as a regulator 
for the supply of gas at the ordinary pressure ; it is con* 
tained in a close box, divided into upper and lower com-* 
partments by a horizontal partition a, the lower chamber 
having a vertical partition, which separates it into two 
compartments i, and c. A quantity of water is placed in 
the lower chambers i, and c, which has free communication 
from one to the other by an opening at bottom. 

A float df is placed upon the water in the chamber b, 
having a rod carried up to one end of a lever e, mounted 
on a stationary fulcrum, the opposite end of which lever 
supports a conical valve f, acting in a conical aperture 
through which the gas is intended to be discharged. 

The gas is admitted into the upper chamber of the box 
by a pipe g, and passes thence through the aperture of the 
valve ^ to the pipe leading to the burner ; but in the event 
of the gas exceeding the required pressure, its elastic force 
will exert itself upon the surface of the water in the com- 
partment d, and cause a portion of the water to flow into 
the compartment c, by which means the float d, will be 
made to descend and to draw down the end of the lever e, 
losing the conical valve at its reverse end into the exit 
Aperture 5 and hence, by partially closing the aperture, re- 
gulate the supply of gas to the quantity and force required. 

A small glass tube A, is placed on the side of the box, to 
dhow the height of the water and consequent pressure of 
the gas within ; and a stop cock i, is also inserted into the 



box^* for the purpose of enahling the gaa to blow clew 
through when the apparatus is set to work. 
, ^f IJavini^ now described t^ie ^eYcralp^rtaof the saidinvcn- 
tion, and the uwinner of carrying the same into e^ect, J dp 
hereby declare that I restrict my claim of exclusive privi- 
lege i^ider the aforesaid in part recUed Letters Patent tq 
the following particulars; that is to say, firstly, to the com- 
bination o>f several small vessels into one compound vessel 
or apparatus;^ as applied to the construction of portable 
yess^l^ or apparatus for containing compressed gas> in the 
manner which I have hereinbefore described ; secondly, to 
^Q combination of parts constituting the apparatus which 
I have described in reference to fig. 4 ; thirdly, tq ^ com- 
bination of a lever and valve rod coimected with parts ^cted 
upon by the pressure of gas within a regulator^ in th^ maur 
nfin described in reference to figs. S. and 6 ; aipid lasitly, 
to the combins^tign of part?, con^t^tutipg \he apparatuif 
.^hich I have described as fig. f^^^ — [Inrolkd m the HoU^ 
Chapel Of ce, ji^il, 1%^^ 



2b Qoasimw EMmtBT, o/Lme JDd^ in tb^ pgrjsk (^ 
Sis>he^pannVregd^ im the eonmtg af Stuffefd, potiec, /or 
hie iuventkm of certmin improvements m onutamentrng of 
ehina, glaee, and earthenware. — [Sealed liHi April, 
18^S-] 

This invention appe^s to us to possess but a very slight 
^gree of novelty, the whole pf the invention consisting in 
adding % little gum to the ordinary composition at present 
ifi use atnpng potters, an^ known by the name pf gold 
]:|;V9tre;^ for gilding china and earthenware ;. but for what 
l^^^ose a^ iag^edient is a^ded, the ajpeciflofi^ost (^aesi iio^ 
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The Patentee states, that he takes six biihces of gold and 
six grains of grain tin, and dissolves the two metals in one 
pound of nitro-muriatic acid^ then, in another vessel, he 
piit^ two pounds of balsam of sulphur, and one pound of 
oil of turpentine, and mixes them together by means of a 
geiitle heat. He then pours gradually the first inixture 
into the latter, stirring the two together, in order to bring 
them into perfect combination : he then thickens this mix- 
ture, by adding boiled oil and gum until it arrives at the 
proper consistency. 

With this material as an ink, he then transfers the de- 
sign or pattern from the copper-plate or wood-block to a 
sheet of the paper, such as is commonly used for this pur- 
poae, and from the printed paper communicates tHi 
desi^ to the china or earthenware, which is then burnt 
wd burnished in the ordinary manner* 

In conclusion, the Patentee states, that he does not 
claim stay part of the process at present known and in use, 
nor any part of the process hereinbefore described, save 
and except the addition of the gum to the ingredients for 
mating the ^old lustre ; neither does he claim the trans- 
fei-ring of the pattern from the engraved plate to the china. 
—\Inrolled in the Inrolment Office, October, 1835.] 



To Robert Cattle, of Grove House, in the county of York, 
JE>g., awrf William Greaves "North, of the suburbs 
of the city of York, gentleman, for their invention of an 
improvement in the construction of fire engines » — [Sealed 
4th December, 1832.1 

The object of the Patentees is to work fire-extinguishing 
engines by rotary power, instead of the reciprocating or 
pumping lever action by which they are usually actuated. 
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The Patentees are of opinion^ that working by rotary 
power will greatly faciUtate the pumping operation^ and 
considerably reduce manual labour. 

There does not appear to be any features of novelty in 
the internal construction of the pumps^ air vessels^ pipes^ 
or valves^ but merely some dilBerence in their arrangements^ 
and the addition of toothed wheels and pinions worked by 
a winch or winches, and governed by a fly wheel. The 
whole of the mechanism is enclosed within a case suited 
to its shape, and is worked by one or two men on the 
outside. — [InroUed in the Petty Bag Office^ June^ 1833.] 



To James Lbman, of lAncohin Inn-fieldiy in the county 
of Middle$ex, gentleman^ for an invention for tnaking, 
mianng, compounding, improving, or altering of soap, 
being a communication from a foreigner residing abroad. 

. ^[Sealed4th June, 1835.] 

This invention is for making what the Patentee denomi- 
nates chlorated soap, which is effected by mixing or in- 
troducing with the saponaceous ingredients chlorate or 
oxymuriate of soda, or chlorate or oxymimate of potash, 
or chlorate or oxymimate of lime— or chlorine gas may be 
conveyed into and caused to mix with the saponaceous 
ingredients, if it be preferred to use the gas instead of the 
earthly chlorates ; or chlorated water may be used. 

The Patentee concludes his specification, by saying that 
he claims the introduction of chlorine into soap, in what- 
ever shape or way it may be used. — [InroUed in the InroU 
ment Office, December, 1835.] 
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To Alexander Beattie Shankland^ of Liverpool" 
street, in the city of London, ffentleman, in consequence 
of a communication made to him by aforeiffner residing 
abroad, for a new method of spinning flax and hemp by 
means of machinery.— {^esXtdi 13th Aprils 1832.] 

This is a peculiar construction of apparatus principally^ 
if not entirely, designed for making ropes. The descrip- 
tion is extremely long, but yet might have been more 
explanatory ; as there are some essential features not suffi- 
ciently set out, and others considerably confused by erro- 
neous references and misnomers. 

As far as we have been able to understand it, a quantity 
of flax or hemp appears to be intended to be attached to^ 
or bound round, a drum covered with wire cords. The 
surface of this drum is of an irregular eurved form, though 
called a cylinder; and it is made both to revolve upon its 
axis slowly, and to move laterally or endwise^ in order to 
present successively to the spindle the fibrous material 
spread over all parts of its periphery. 

The spindle is a solid bowl-shaped block, having a pecu- 
liarly cut toothed wheel mounted on its side, and, as the 
spindle revolves, the points of this wheel catch hold of 
portions of the fibres of the flax or hemp, and draw them 
off the feeding drum. These fibres being twisted, are con- 
ducted upwards through a sUt or groove in the side of the 
spindle to the drawing rollers above, from whence the cord 
so made is led to a revolving reel, which winds it up as it 
\s produced. 

AU the parts of the machinery, such as the feeding drum, 
the spindles, the drawing rollers, and reel, are actuated by 
bands passed over pulleys from a first mover, and are made 
to revolve according to their several required speeds. 

The portions of fibre successively taken firom the feeding 

VOL* XIII. 2 
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drum by the points of the wheel in the spindle^ become 
combined into one cord as the spindle goes round, the 
eccentricity of the cut or groove in the side of the spindle 
acting as a flyer, which twists the fibres together, and the 
rotation of the drawing rollers above gradually carry up 
the cord thus formed, which is from thence taken and 
yrpunpl upon the slowly revolving reel. 

It is unnecessary tp describe the details of the machinery 
fiirther^ as they partake of the same character as other 
roving and spinning machines; the essential feature of 
novelty is obviously th^ st^ wheel mounted in the side of 
the spindle which feeds thp fibre firom the periphery of the 
dram.-:[Iwoflcd in the fnarQlment Office^ October, 1832.] 



To William Hinckbs Cox, of Bidminster, near Bristol, 
tannery/or his invention of an improvement or improve^ 
mentsih tanning hide$ and skins.'^[Sesled lith Sep- 
tember, 1836.] 

The Patentee commences his specification by describing 
tjie (Jisadvantages of tjie different modes of tanning at pre- 
set in use, and then points out the beneficial effects which 
Yr}Q. ye§ult froip the adoption of his inaproved method of 
t^^ning. He firsj informs us that the ordinary method of 
tuning? and that process which is now most generally in 
use, is by subjecting the skins or hides after they have been 
^epriyed of the hair, to a process of steeping in pits, until, 
by the action of the tanning liquor, the hides or skins may 
be considered to be sufficiently tanned, which will be 
readily known to any person who is conversant with this 
branch of manufactyres. 

Now, this pr6cess of tanning is one which takes a long 
time, generally several months, before the skins or hides 
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&i% ebndfli^red to be tdniied stifficknflj; and many schemes 
have been proposi^ and Iried^ by iheatis of which the du- 
ration of this process might be cohsiderabfy shdrtened^ and 
eveh codfined to a few hours. Aniong others^ one inethod 
proposed was^ by joining two skins or hid^s together i^ 
theii* edged; fojr means of metallic clumps or frames^ ahd 
thereby formmg a sort of bag^ into which the tAtining 
liquoir was poitred^ and by hydrostatic pressure forced 
throi%h the pore^ of the skink or hides. 

Hiid process^ however^ is liable to seridus ofa()ections> to 
the ^^ct of the pressure would be to distend and stftiiii 
the skins or hides^ and sepaaratedie partides of which the^ 
are composed^ and by tiiis means considerably weaken 
them^ owiiig to thehr being s'dpported by tibe i^tallic 
clamps at their outer edges only. Now^ this is highly prcgu*- 
dicial to the object to be accomplished, it being desirltbhs 
lather to condense the skins or hides than disteiid them; 
and this evil is still more serioifely apparent^ when theare 
are'ar^ weak places in 'iSie skins or hid^s ; so that th<e )ad- 
Vdntages whidi may appear to result from Hiis process^ ai^ 
more thto coUnterbalanded by tixe disadvantages thtil have 
been pointed out. 

Since this Method falus been put into operation^ add 
found to M, from the causes hei^inbefore stated^ anoth^ 
method has b^en tried, whidi ^though hot quite so in^tlh 
rious, is still liable • to the same objections, vizf. the diS* 
tension of the skins or hides^ when the hydrostatic pifes- 
sutie fe emjAoyed : for the plan is supporting the sided irf 
the hidefe dr skins by rigid bars of iron oir wood with 
fepace^ betWen them, it was supposed thai thede bam 
wotQd counteract any prgudicifl strain which the %- 
diyi&tatic pressSuire might occasi6n 5 btit by this apparatus 
the skins or liides are dnly 'partially supportefd $ those parts 
wMdh are not actually in contact Mdth the tasrs are conse- 
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quemtiy imdol^ported^ and bog between the heM, which 
caused those parts to be distended by the pressure^ whilst 
those which are supported by the bars are not so effec- 
tually acted upon by the tanning liquor ; and although to 
remedy this latter evil it was proposed to shift the position 
of the skins or hides so as to make the tanning liquor act 
equally on eveiy part^ yet no even effect could be obtained^ 
and thus this process was rendered but very imperfect. 

The Patentee now proceeds to inform us that his inven- 
tion consists in &stening or sewing together two or more 
hides or skins^ so as to make a bag to contain the tanning 
liquor^ and supporting the sides of the hides or skins by 
aneans of fibrous materials^ which^ while they give the re- 
quired support, yet allow the tanning liquor to ooze out or 
"percolate through the skins and pass away^ the fibrous ma- 
terials being sufficiently pliant to accommodate themselves 
to the shape or figure of the bag or skins^ without allowing 
<one part to be subjected to a greater pressure than another. 
The Patentee also states^ that the material which he pre- 
fers to use^ and which by experiment he has found to an- 
swer the purpose best^ is a sort of coarse canvass of rather 
an open texture^ such fabric being suitable for giving a 
close and equal support to every part of the bag composed 
of the hides or skins^ and also admitting of a free passage of 
the liquor^ and allow it to flow away after it has percolated 
through the pores of the hides or skins. 

The improved process is thus described: — I take a 
«kin or hide that has been previously prepared with a back- 
ward ooze^ for the purpose of bringing it into a suitable 
condition for receiving a stronger liquor^ and of giving it a 
good leather colour. The outer edges are to be sewed 
together tightly with well waxed thready for the purpose 
of forming a bag^ a smaU opening being left at one end for 
the purpose of introducing the tanning Uquor ; and should 
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an J holes be discovered^ the j must be sowed up^ when the 
bag will be ready to be hung up to receive the tammig 
liqucH*. 

The Patentee prefers having the flesh side of the sldns 
inwards^ as more calculated to receive the tanning liquor 
with £EKnUty. 

The hides or skins being thus made into a bag, are then 
suspended from two hoops in such a manner that they 
may hang clear from the ground ; and gutters should be 
made beneath them for the purpose of receiving the tan- 
ning, liquor, which oozes through and drops on to the 
ground-in order to convey it into pits or tanks made fiir that 
purpose. A covering of coarse canvass is then to be placed 
round each bag, in the edges of which eyelet-holes ore 
made for a lacing string, so that the canvass bag or covering 
can be drawn up and laced closely round the hides, and 
an equal support is affiM*ded on all sides. 

The bag or skin is then to be filled with the tanning 
liquor, which is conveyed to it by a pipe from a tank placed 
in a suitable situation for that purpose ; and in order to 
carry on the process with expedition, a suitable shed or 
building should be conveniently arranged for having a 
number of these bags hanging in a row, in such a manner 
that one pipe running along the extent of the shed, and 
supplied with suitable branch pipes, might supply the 
whole number of the bags, each branch pipe being supplied 
with a stop cock for turning on or cutting off the tanning 
liquor. 

The branch supply pipe to each bag should, be inserted 
into the opening at the top of the bag, and the skin tied 
tight round it to exclude the air ; and each bag must be 
furnished with a stc^ cock at the top, which should be 
open while the tanning liquor is running into the bag, for 
the purpose of allowing the air in the bag to escape. 



Tlic supply pipe beirig thus inserted into the uppet part 
of the bag, the pressui'e of the tanning liquor will be as thfe 
perpendicular height of the column, the Kquor will perctf- 
httk through tlie pores of the skin, arid rapidly produce its 
effects thereon. As the Kquor dozing through the pores of 
the skins, with the leakage that may take place, tends to 
lessen the quaiitity of Uquor in the skins, so its place 
wffl be supplied from the tank through the open sii^pfy 
|fipe. 

The time that may be allowed for completing the proceas 
will> of course, depend on the nature, thickness, and qua- 
Kiy of the hides, and perhaps fisom other causes, as is gene- 
latty the case it the process of tanning ; but any person 
who is conversant with the process, will readily know when 
the desired result is obtained ; but the operator may Know 
with certainty what effect is produced by cutting away a 
small portion of the ciuter surfece of the skm. 

When the hides or skins are deemed sufficiently tanned, 
an aperture is made at the bottom of the bag by cutting 
Away some of the stitches, and the tanning liquor allowed 
to flow out; the edges are then cut off, and the skins after- 
wai^ dried and finished in the usual way. 

The Patentee says, in conclusion, " having now described 
rae nature of my invention, and the manner of canying 
the same into effect, I woiild remark that other materials 
tttay be employed for making the canvass covering for the 
b^ than that iibove described, wittiout departing fiwm my 
invention, though I consider the material above described 
ttt answer the purpose best ; therefore, I do not intend to 
confine myself to any particular materia for covering cfr 
gi^g support to the Mdtes or skins; arid I would alsb 
Have it Tinderst6od, that I lay no cteim to thfe fcrming df 
Dftd©8 6t skins iftto baigs f6r the purpose of suspending 
them, ^d cttudfng Ihe tanniiig liquoi* to percolate tlffOUgfr; 
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nor do I l^y aiijr claim to giving external support to the 
skin^^ when this support ig given by r^d bars or surfSeboea 
pressing on parts and leaving other parts unsupported^ and 
by this means producing an unequal eflfect ; but nrhat I 
daim a^ my invention is^ the application of a covering or 
support made of fibre, which is capable of giving an even 
and close support to all parts of hi4es or skins on one side 
thereof^ when p^^ssed on the other side by the tanping 
Uquor, at the same time such cover of fibres will allow of 
the tanning liquor readily flowing away dux>ug^ it after 
having passed through the pores of the skins or hides^ aa 
above descaribed/'— [Inrolted in the Inrobnent O^e, March, 

18370 

» 

To Leopold Foucard, of George-yard, Lombard-street, 
in the city of London, merchant, for an invention comr- 
municated to him by a/oreiffner residing abroad, of an 
improvement or improvements applicable to the priming of 
percussion locks for guns. — [Sealed 2d November, 1832.] 

This invention is a magazine, intended to contain a nuinber 
of copper caps, having the detonating composition within 
them, which is so situate, that by depressing the m^azine 
(formed as a lever) a priming cap may be readily made to 
attach itself to the nipple of the gun or pistol. 

Plate III., fig. 1, represents the side of a gun with the 
lever magazine a, applied to the look plate by a fulcnun 
piyot ^, the magazine being shown in section, in order to 
e^^liit tbe form and cpQ$truetion of its interior. Witluii 
the lever the groove c, c, is formed, sufficiently long to 
hold about twenty detonating caps, all of which, in the first 
instance, are to be carefully placed side by side in the 
groove in e^ect positions, the op^efi part of each cap being 
dow?i\^92;da. Tbe gr^Qy^ ui mfid^ jaearly to fit the ci^. 
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allowing them space to slide easily along ; and at the back 
part of the groove a worm spring d, is placed^ which^ by 
acting expansively^ forces the whole series of caps (however 
many the^e may be) toward the outer end of the lever* By 
these means^ as long as there are any caps remaining in the 
magazine^ there will always be one standing opposite to the 
aperture e, over the nipple yi 

• By depressing the lever a, the aperture e, will be brought 
down upon the nipple^ and cause that one of the caps 
which is opposite to the aperture to attach itself ifirmly to 
the nipple as a priming, and when the sportsman removes 
his thumb from the lever, a spring g, will throw the lever 
up again out of the way of the cock. 

The Patentee claims the application and use of such an 
instrument as the above set forth and described as applied 
to fire-arms, by which the priming may be more easily ap- 
plied to guns and pistols than by hand. — [Inrolled in the 
Petty Bag Office, May, 1833.] 



To William Habrold, of Birmingham, in the county of 
Warwick, m^chant, for an invention communicated to 
him by a foreigner residing abroad, for an improvement 
or improvements in mxichinery for making or manufactur- 
ing paper. — [Sealed 11th January, 1833.] 

This invention applies to the construction of a roller for 
dressmg the pulp for making paper, and is principally de- 
signed to separate the knots and lumps in the pulp from 
its fine fibres^ 

The roller is formed with teeth or grooves m the peculiar 
shape represented in Plate III., at fig. 2. One side of 
each tooth or groove is in a radial line firom the axis of the 
roller ; the other side is oblique^ and forming a right angle 



De Bode^s,/ar litipts. in Capstani. SS 

to the ibnuer. This roller is to be properly moimtfd^ for 
the most part under the water line in the pulp y%i, and 
made to revolve by any ordinary means. 

The face of each tooth is to have fine grooves cut in ^njer 
to let the pulp^ with the water^ pass through to the hdljUiw 
axle^ whence the pulp may be delivered into the moulding 
vat; all knots and lumps remaining in the pulp^ in conse^ 
quence of their being unable to pass through the fine cut 
grooves in the &ce of the teeth. 

It is also proposed to construct the roller of a series of 
thin plates of metal placed in coincidence^ and very nearly in 
mntact, that is^ leaving but very narrow spaces between 
each plate for the fine fibres of the pulp and water to flow 
through ; and the distances of the plates apart may be made 
adjustable^ so as to regulate them by a screw^ according to 
the qualily of the paper intended to be made.— [/nroUeif 
m the Petty Bag Office, July, 1833.] 



To Henry Baron de Bode^ Major^General in the JZvf- 
sian sennce, now rerident at Edgeware-road, in the 
county of Middlesex, for his invention of improvements 
in ca/79^an«.— [Sealed 4th June^ 1836.] 

This invention purports to be a new method of creating a 
sufficient degree of friction on the surface of the capstan^ 
to prevent the cable^ whether of hemp or chain^ from slip- 
pingy when any great weighty such as an anchor^ is being 
raised; and^ consequently^ avoiding the danger and delay 
which such slipjung of the cable would occasion. 

iyecordiiig to the ordinary construction of capstans^ it 
is necessary to employ a number of men holding on 
the cable^ and causing it to bind round the capstan^ in 

VOL. XIII. F 
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order that when the capstan revolves it may drag Ou oabla 
with it. 

This invention consists in a mode of produciiig the &£» 
cessary degree of friction on the surface of the capstan^ 
imd of carrying the cable round with it^ without the neo^s*' 
sity of employing the hands to haul on. 

Plate III.5 fig. 3^ is an elevation of a common capstjsti> 
with these imjurovements adapted to it : 0^ a^ are blocks made 
of iron^ and attached to the bottom of the capstan^and againstf 
which the cable is made to bind^ by other metal bloeks b, 
b, placed between the blocks a^ a. The cable is kept in its 
place by a roller or pulley c^ which forces the cable into its 
proper place^ and keeps it theve^ by a man holding the rope 
dy tight. 

It will be seen by inspecting the figure^ that the cable b^ 
made to perform a tortuous course^ by passing i|ndfir the 
blocks Uy and over the blocks b ; and thus, by creating a. 
very considerable degree of friction, effectually prevents 
the cable from slipping. 

The Patentee s^ys, in conclusion, having descr^}e4 
the nature of his invention, and the cheapest and best 
n^ethod with which he is acquainted of carrying the same 
into effect, he claims, as his invention, held by Letters 
Patent, the holding the cable, rope, or chain, so firmly on 
the capstan during its rotation, that it cannot slip during 
the operation of weighing the anchor, or of raising heavy 
weights ; and fhrther declaiiies, that he does not con^ne< 
lymself to the precise arrangement h«%in |ihown, as the, 
same may be beneficially varied withput depcirtiBg from^ 
the. princijde of the invention ; and he also \fishes it to b#' 
understood, that he claims the airangement of the scppSL- 
ratus thus described as applied both to land and sea service* 
— lInroll§d in the h^elmeiU Office^ Jiewmber^ 1836.] 
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To John White, of the town of Southampton^ engineer 
and iron-founder^ for his invention of certain improve^ 
menis in machinery ^ to be worked by steam or other power, 
applicable to raising water and other purposes. — {Sealed 
28th March, 1833.] 

This is % rotary engme> which, like most other engines on 
a rot^ principle, are proposed to be worked by the elastia 
ibroe 4Mf steam, or the pressure of water, or may be driven 
by cythtt* means^ and be made an engine for raising or 
Ibrdng w^n 

We hav^ not found the desoriptioti so clear and iol^lli* 
g3>le as ma^t bo wi^ed^ neither do the drawings appear 
to be very accurately made ; thereSdre, to avoid the possi^ 
bility of greater errors, we give the words of the Patentea* 

Plate III*, fig. 6, is an elevation of the engine, the outer 
ease being in section to exhibit the exterior ; fig. 7> is CA 
€nd view of the same, the outer cap or end plate being r^ 
moved. A roller o, which I oaU the driving roller, has 
fimr pfcgeoting rings i, bi this rtdler a^ being thus divided 
into .three oompartments r, ty e, to each of which eompartp 
nients there is an induoticm way for the passage of Irater 
into the cemparttnents c, and also an educticm way for the 
wMer to esdipe frdm the ccmapartmenta C\ d, 4, d, tx^ 
three pastobs^ ^we across each of the compartments e ; f, 
is what I call the abutment roller, wbieh is of tihe same 
dianleler aM the roller a» and travels at the same speed with 
it| by mettiM of two equal-toothed wheels g, j/, placed on 
the axle of eaoh of these rollers n, /• 

It ibHU be seen tiiat the roUer /, is divided ipto three 
ImMs, whieh accurately fit into the compartments c> oi ct 
on each of th0 three part(e( off the roller /, is formed A recesfs 
et a part oppoiSite Its perspective piston^ and thus, as the 
two foUen fpvolvei the pist^ms will suceessively coitie to 
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the recesses formed on the roller/; and as the pistons are 
• of equal distances on the circumference of the roller a, 

there will at all times be two of the pistons acting when 

one of them comes opposite its recess. 

The induction way is at/, fbrmed through the end of the 

roller Oy and extends as far only as the first compartment 
' ify and is on one side of the piston of this compartment ; t, is 

the eduction way, which is formed in the roller a, and pxo« 
- ^ediB from- the fhut compartment c, to the other end of the 

rcdkr' a, and is on the other side of the piston; it oonse* 
-sequently follows that any water which may be in the firsfc 
'^'td^ftrtment c, will, by the revolution of the rdlers a,, and 
^ beifbfoed by the piston to pass through the eduction 
^¥niy i, lA the water will be prevented passmg between the 
i Mlkrs Hy and/ at the parts where they touch. 

The second compartment c, has an induction way 
^ibnnedin the roller a, from the same end of the rdler as 
^ifliat to the first compartment ; and this second oompait* 
cmest^i has also an eduction way, which passes from the 
bsecond compartment to the other end of the rdler a ; and 
irnhkearrangem^t is formed for the third compartment: 
J by ^lis means the fluid is received in at one end of the 
f tollei^ and passed off at the other end of the rollers. 
^'c >11ie indnction and eduction ways being formed in the 
emBaaroyUt tibe time of casting, they are merely openings 
r l e n gthw is e with the roller a, into the compartments c, and 
: firom the compartments c, to the other end c^ the roller «. 
::^I9xe induction; and eduction ways to each of the compart- 
ments c, are divided by the pistons, so that the fluid cannot 
fjpasrfrom one to the other till the rollers have made & re- 
tlvidution;: ietnd' thus the machinery or apparatusi when 

worked ibr the purpose of raising or forcing water; by 
^causing the rollers a, and / to revolve by any power 
': mppUed' to one of the axles, becomes a very effident mean* 
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6S forcing water. It should be obsarved^ that, the lower 
part of the casing k, should be accurately bored^ a»d the 
rings on the roller ay packed in such manner as to pfe* 
vent the passage of water from one compartment to 
another. 

>The induction chamber at one end of the maqhiiie 4a 
shown at n, into which the three induction ways open to the 
three compartments c ; and o> is the eduction chamber^ into 
which three eduction ways iy enter at the other end of the 
roller a. Now^ it will be evident that if the pipe/i) com- 
municates with a well^ and rotary motion be givento 
either of the axles of the rollers, a^fy a continuous stream, of 
water will be constantly forced through the pipe at ; ; and 
it will be further evident that more or less compartments 
Cy may be used^ provided they have separate induction and 
eductdon ways^ as above described. 
: Having now described one part of my improvements, aa 
they relate to raising water^ I wiU proceed to show howtEke 
same may be actuated by steam> and perform the {mrposea 
pf a steam engine ; and in this case the parts^ as 'described 
and dwwn in fig. 6^ are to be constructed in like manner 
to that shown and described ; but it will be necessary that 
greater care should be observed in making the whole of the 
parts most accurate and steam tight^ and then it will also 
be necessary to provide means to lubricate the vwiona 
parts; and for this purpose I place .the trou^r> containing 
fAy having proper openings to allow of the passage dEsmal} 
quantities of the same constantly dropping on the iqopdr 
roller/. 

The pipe* /», is to be connected to a steam beilei^ and 
become the steam pipe to the engine ; and the pipe f^ia 
connected to a condenser^ (in case it be a low-pressure mi-» 
gine^ but if a high-pressure engine, then tfate pipe q, is open 
to* the atmosphere,) is the eduction pipe lor i the. escape of 



ate iteftoi after it haii per&nm%d its operation in the 

Hie steam entering the pipe p, fills the chamber n ; an& 
aa the three induction ways formed in the n>ller a, enter 
into this chamber^ the steam will pass into the three eomti 
partments c, and act on the pistons— the three parts of 
roller^ ibrming abutments against which the steam acts | 
but as the pistons arrive at their respective recessei in 
the roller fy the steam on the other side of the piston willr 
pass through the eduction ways into the chamber o^ and 
thenoe to the condenser^ or to the open air^ acooi^ding ta 
the descniption of the engine^ 

The second part of my invention^ shown at fig. 8y in m 
planview> is another arrangement of a rotary engine for 
farcing wafer and other fluids^ and consists of two sorewa 
acting one in the other, caused to revolve with equal 
speeds by two toothed wheels placed on their aadea* It 
wiU be evident that motion being communicated to eithdp 
of the axles, will cause the screws i, «, to revolve towarda 
each other; and the water coming in at ti, will be finreed ila 
the direction of the screw, and be gect^d at the poial t\ 

The Patentee concludes by saying,-^Haviag now A^ 
seribed the nature of my invention, a&d the maimer of 
constructing the same, t Would have it understood that I 
am isware various attempts have been made to conatrusl 
puinps and engines by meaiis of two rollers ttiotrng im 
gether, the cme having reeesaes and the other progediAg 
pistons ; I do not, therefore, lay any cdaim to the tnaa^ 
but only the method of forming or constructing the*indUo*r 
fioB and eductiott wa^s, as above dea^bed^ wbiatiier Ihe 
tame be used for forem'g water, or as a steam ehgini^ aif 
above described* 

Ami, aeocindljr, I daim the apparatus' oi^ ehghid, evAf^ 
Aistiiig of a lift aii4 rightthanded 8or6w> 6iKnfaited and 
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caused to revolve together, for forcing water or other 
fluids, as above described. — [Inrolledin the Inrolment Office, 
September, 1833.J 



7b Jacioh PsRi^iifs^ qf FUet^treef, in the city qfLMdan, 
engineer, fctr hi9 hwing k^eni^d certain impropfmmt* 
in blowing and exhaiLSting air, applicable to variqm pur- 
poses. — [Sealed 9th June, 1832.] 

Thi0 U a rotajy blowing apparatus of a peculiar fonOdi 
buying the Smn of ibe blow^? fthaped like the section of « 
frustnun of a cone. 

Plate III., fig. 4, fizhibits the apparatua in section, conn 
iifiting of an outer case a, a, enlarged in the part wher^ 
the rotary fan 6, 6, ia situate, and contracted into a node 
at (, for the purpose of guiding the volume of air intended 
to be forced into the furnace. Tha*e is also a partition 
d, d, filming the curved channel, as a guide to the blast. 

The rotary fen b, has four, or any other number, of 
y^l^s fi?ced radially upon an axle e, which turns in bearing 
in the oase, and is made to revolve, by aiiy convenient 
nij^aiis. The atmospheric air passes into the apparatus 
thraugh apertmres at/?/, as shown by the arrows, and by 
Ibe rQtaiy actipn of the fan wh^el b^ is forced through th« 
curved channel, and out at the nozle c. 

This airangemeet of die apparatus, ft will be percdTed, 
is fffHy oalpukted fpr injecting a blast of ^r into a fum$ice, 
l^^t .a. similarly contrived rotary fan might be adapted fpf 
fSh^Hsting the air, smoke, and vapour, froni the flues of a 
fyfQftc^, by placing the aperttp-as /, ^ in connmQft with 
t^ flue^ when the rojtaiy action of the fan would d|^w ths 
|UF> sil^oke, and vapour throu^ the apparatus, and ^eq% 
i$ at the mouth or no^le c^ — ^InroUed in fhe Jnroknent 
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To Charles Axon^ o/Heaion Norrii, in the eauniy t^ 
Lancaster f cotton manufactutery for his nwention-o/a 
certain improvement in the machines called throstles and 
doubling Jrames^ for spinning, doubling, and twistisig 
yarns made Jrom cotton, sUk, Unen, woollen, and other 

' >fft>*ott# niiWane««.~[Sealed 1st May/ 1832.] 

The object of this improvement is^ to prevent the vibratory 
action of the spindle and bobbin when revolving with very 
great velocity. The construction of the throstle frame is 
scarcely varied from those of the ordinary kind ; but in the 
present instance^ instead of the bobbin being'made to rise 
and fail upon the spindle by the action of a moveable cop- 
ping rail^ in order to wind the yam in uniform helical 
curves round the bobbin^ the spindle is made to pass 
loosely through the' bobbin, and with the flyer to rise and 
fidl, for the purpose of effecting the same object. 

The manner of carrying the Patentee's intentions into 
effect, as exhibited in the specification, is shown in a de- 
tached view, at Plate III., fig. 5 : a, a, ore the stationary 
frontrails of the throstle frame; 6, thie spindle passing 
through th&m, and through the bobbin c, and having the 
flyer d, fixed at top. A -moveable rail e, supports the lower 
end of the spindle, which rail is attached to a vertical 
sliding rod/. 

This rody^ is held up by a chain g, made fast to a shaft 
h, and, consequently, by the reciprocating rotaiy move- 
ments of the shaft h, the vertical rod /, the rail e, and the 
spindle b, with its flyer d, are made to rise and fall, whilst 
the bobbin r, bearing upon the upper stationary rail a, re* 
tains its positiao, and the yam, as the cq^dle goes round, 
i* wdvusd in uniform helical coils up afld down the bidrrel 
of the bdbtnn, without subjecting the spmdle to that vi? 
bratory action which would take place if the bobbin was 
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made to slide ap and down upon the spindle.-^ \InroOed 
in the Inrolmeni Office, N&vember, 1832.] 

[If we mistake not, this contrivance has formed part of the 
subject of, at least, half«a-dozeD previous patents.— Editqb.] 



To John Hornby Maw^ of Aldermanbury, in the city of 
London, surgical instrument maker, /or hie invention qf 
certain improvements in the form and arrangement of 
parts of an apparatus for gecting enefnato,'-**[Seide4 
17th December^ 1832.] 

This is a slight modification in the construction of an ap- 
paratus for injecting liquids into the human body^ for 
medical purposes. The apparatus is a close box. havms 
, o^Z «^ puj;f, ^0. . ponged ».;». JjS. 
for conducting the liquid from the pump to the patient. 
The internal parts of the apparatus are not proposed to be; 
varied fix>m the ordinary construction of such injectiiig 
pumps^ but the jet pipe is made to tiim up upon a joints 
in order that it may be commodionsly enclosed within the 
box when not in use. This turning up of the jet pipe and 
enclosing it within the box^ is the whole subject of the 
patent.-— [/nro/Zeof in^the Inrolment Office, June, 1833.] 
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HARBOURS OF REFUGE, ON A NEW PRINCIPLE. 

BT WILLIAli TAIT, CIVIL EVGINKEa. 

(From the IMied Service Journal (or Sept. 1B38.) 

A rriR the maay and expensive efforts that haye been made at 

Dover tlarbour, and the , science and skill exerted» with very 

nearly as little success, at Folkstone, to deflect the shingle past 
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tkiB •otimnces of tliete harbonrs, k appean almost an hop^leit 
task to make any further attempts on the priacipk that has di- 
^ectei) these endeavoors* At Folkstone^ indeed^ the principle 
may be deemed to have been carried by the late Mr. Jessop to its 
utmost limits. The result, however, has invariably been, that, 
ivhenever the angle formed by the shore and windward pier is 
fiUed up with shingle^ it finds its way into the month of the bar- 
bouf, forming a bar, whenever the wind and tide co-operate in a 
particular manner. 

I have no faith in the icourinf by back-water, directed tbrovgh 
cylinders ; it is, at best, found to produce but a temporary adtan- 
tage ; a mere remedial measure, the effect of which may continue 
to last only perhaps during the next tide, or not even so long ; 
for should the wind immediately shift round some points, as from 
S.W. to S.E., nearly all the shingle would be thrown back into 
the mouth of the harbour, and form a bar almost as formidable ZM 
at first. This has often happened, and may, therefore, happen 
again, with more or less frequency, and at times, too, when the 
dbstruotion to the entrance of vessels may be attended with the 
Qlost disastrous consequences. Besides, the artifiekU scouring 
bM alluded to can only be used during spring Hdei. At other 
times there is not a sufficient head of water to have any affect on 
4ie bar ; and it unfortunately so happens that it is chiefly during 
ne^ tides that a bar is thrown up at the mouth of the harbour^ 
when, if no other means of removing it be employed than by 
what is termed '' the scouring' power,** it must remain, obstruct- 
ing egress or ingress, until the spring tides come round ! This is 
a comfortable state of affairs to remain quietly and lamely under. 

In designing a harbour on a principle differing ewtirehf from 
that hitherto followed, and applicable especially to a sand or 
shingle coast, I have been guided by my own personal observa- 
tion (while stationed for several years on the Kentish coast) on 
the mutations of the shingle, as well as by the remaiks made on 
this subject by that intelligent engineer, Mr. H. R« Palmer^ 
in a paper read before the Royal Society^ on the 10th of 
April, 1834. 



Mr. PS&lmer hM c1asiill«d tli# acdoni of fke sea atid wlftd upon 
the loose pebbles into three kinds. The firsts heaping iip> Of 
accDmufiitinf the pebbles against the shore ; the second, breaking 
down or disturbing the accDmiilations previonsly made ; and tht 
third, removing or carrying forward the pebbles in a borisontal 
direction. 

It is not necessary ibr onr present purpose to enter into any 
detailed accoont of these several actions ; it will be sufficient to 
call attention to one important fact, as baring particular refer^ 
ence to the plan now proposed -, namely, that when the shingle, 
in its transition^ has to pass through a narrow gorge, or rebonnds 

• 

against a bold rocky shore (in place of being spread oter i, 
lengthened sloping bank, suited to its deposit), it continues to bi 
borne alon^, and to travel onward ; for this obvious reason, that 
the water, moving forward in a body, possesses ample power td 
force the rolling mass of pebbles away with it in its conrsefi 
Whereas, in the accumnlative action, the waves after sttikihg thA 
pebbles in an upward direction, become dispersed in receding ov^ 
a gently-inclined and equal surface, and are incapable, in thefr ei^ 
hausted recoil, of returning them to the level from wiiieh they weffe 
forced ; wherefore they do not move on, l)at are accumulated i% 
heaps, and become the source of impediments and diffictilties. 

In this way is pointed out by nature hettt^S a principle UffM 
which the shingles may be assisted to pass forward, and theftr 
accumulation in any particular place prevented* 

Upon Ais principle, then, the chief object to be had 1ft tle^ 
it is evident, will be to obviate the recoil of the waV^S in a Jb^ 
persed iovm, and to conduct them onward in a confined cohmnyWb 
as that they may retain sufficient strength to bear away tM 
shingle along with them in their course, in order to prevenltl 
from accumulating at any projection traversing the fine of ita^lK^ 
Ipreds, such as the angle formed by the windward pier with ^A 
Shore; and then, after that angle is completely filled/and^iialk 
hold n6 more, passing round and depositing itself within tte 
harbour, and at its mouth, as at present cohtinually happens, ^ 
the more or less interruption of its commerce* 
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The*4 .dflsicaUe. vA most inportant objects, it it presQUed* 
•nay be attidiied by. the construction of a harbour on a prine^k of 
IS0L4TX0N. The site of such a harbour may be chosen mi almost 
imy point of a sand or shingle coast; a salient point would, no 
donbtj be the most faToorable for oar purpose, although it might 
be formed in a bight, if found to be peculiarly suitable in other re* 
spects* It is impossible to be more explicit here ; indeed^ it 
would be improper to gi^e any general plan, without first seeing 
the spot at which it were meant to construct a harbour on this orj 
in fiictj on any principle* 

It will be evident that, if the projected harbour be completely 
isolated, and a free and efficient passage left for the shingle to 
travel uninterruptedly between it and the shore> and aided by a 
revetpent on the shore, it will be impossible for any accumula* 
tion to take place, either to windward or to leeward, or before 
the entrance of the harbour, to interfere with the freedom of in* 
gress or egress at any time ; but that it must be carried clear 
«way by the confluence and joint action of the artificial and 
natural currents to leeward of the harbour. This, as must be 
obvious to any one at all acquainted with the nature and action of 
currents of water, and having any experience regarding the move^ 
mentis of shingle, is a matter entirely dependant on the (igure we 
give Xq the harbour, combined always with a due regard to the 
'Several, localities ^il4 circumstances at the spot. 

In the construction of an harbour of this description, it is not 
to bf fi^oacealed that some additional expenditure may, perhaps, 
becopia Requisite, but great advantages are not to be obtained 
without vk, corresponding sacrifice* And it may be observed, that 
the expiense- of its formation is all that it will be necessary to 
jmp^^ for if the harbour shall have been placed in a judiciously 
jeleoU^ locajityi and well and carefully executed at first, little 
^9ftlMsr, disbursements will be required ; for the v work will be in 
all ita ipte^tions complete* A small annual sum, however, it is 
.evidei|t, must be applied to the purpose of repairs and other inci* 
4|Bntal circuoistancesf 

An harbour upon the principle now proposed, where & not too 
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greatib^t-snfficMat depth of water can be found/ at a resusonable 
distance from tbe shore^ may, as has been already stated, be con« 
structed <kt almost any point of a shingle coast. The question 
then will h^ not as heretofore, in looking for a site^ ** Where am 
we to find a |>lace where natnte has already formed a kind' of im- 
perfect harbour at the debouchure of a stream or streamlet, to 
assist our efforts, and enable us to construct one at the least 
expense?*' bnt» at what point of a dangerous shingle shore, and 
partionlarl]^ where there is no stream or back- water, it'nftay be 
most sttitable for the reception and secure protection of tessela 
in distress? There we plant an isolated harbour of refuge. 

The breakwater of an harbour thus constructed would afford a 
certainty of ingress and safety, under all circnmstaiices, and at all 
times of tide, to ressels drawing 22 feet water ; for, in short, it 
is only by carrying the mouth of the harbour intp a suitable depth 
of water, and consequently at an additional expense, that a 
shelter for vessels of any tonnage may be obtained. 

The figure of the isolated harbour will, of course, be modified 
according to a variety of local circumstances. The form best 
adapted, generally speaking, however, for the free passage of the 
shingle behind it, as well as to get rid of the shingle to leeward, 
is that in which the angle, formed by its longest sides, is made to 
rest upon the shore, presenting the shortest aperture for the pais- - 
sage of the shingle ; and by means of the leeward side having a 
wedge shape, and thereby enabled to give a slanting direction to 
the natural current, so as to co-operate with the artificial stream 
in-shore^ in carrying forward the shingle (after it has passed tHe' 
harbour) 9 and preventing the formation of a bank to leewiurd. 

From the existence of several very awkward shingle banks, 
immediately to the eastward of Dover harbour (formed, in all 
likelihood, or aided considerably in their formation, by the reme^ 
diid process of artificial scouring so much in vogue, and so' much 
relied on in that port), no small degree of investigation into local 
matters, and much consideration and address would be necessarlfy 
employed before it could, with any degree of confidence, be 
adapted to Dover ; that is^ if the* conservation of the present 
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entranee to the harboar be an indispenflablf oondiHon, a tiM fu^ 

fiofi. Yat, notwithstanding of these nntoward circnmstaneea, m 

harbour, npon this principle, might still be constrnotecl eTetk 

there; bnt it woald necessarily be of limited extent, its area not 

exceeding ten or twelve acres at high water. But this, or leea 

than this, would perhaps be quite sufficient at that port as a packet 

itation. 

Tliere are, however, several places not very distant from Duver^ 

at which snch a harbour as that now proposed might be eon* 

•trocted with every possible advantage, if totally independeDli el 

the present harbour at Dover. 

WM^ TAIT, aa. 

15, I^Qudon^street, Fitsroy-squar^. 
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REPORT OP TRANSACTIONS OF THE INSTlTtJTION 

OF CIVIL ENGINEERS. 

(Continued from p. 373, vol. xii.) 

< 

The minutes of the discussion on the brick beam having been 
read,Mr. Brunei stated, according to his experiments, continued 
4nring three months, every thing was to be attributed to the Iron 
hooping. Hia experimental structure had cracked in several 
placeSj, these cracks had been filled up with cement, and the arch 
had finally broken in a fresh place. Had the strength of the 
structure depended on the cement and not on the iron, the arch 
would have gone at first. 

Mr. Brunei then described his method of measuring the tensile 
Jbrc9 of iron hooping in structures of this nature. To the undef 
side of each of two pieces of wood, joined by a binge, is attached 
a beani of brick aqd cement, witl^ iron hooping. Weights are 
laid (pn the upper side of the wopd at the jpint^ and ^uppqrte^ 
pimply by the tensile force of the iron. 



On the Strata of Stone in the neighbourhood of Whitby. 

By N.King, 
This paper, accompanied by [specimens of stone^ in cubes, de- 
scribed generally the nature and properties of the stone from 



Scieniific N&tieu. 47 

Whiiby* SpMumcoi^ similar to those pieteiited* had b^eii tested 
hj ft bydro-mechaoical press at Messrs. Bramab and Robinson 's, 
imd their weightst and their fracturing pressures per iqnare incbi 
iff tabulated for the different kinds of atone. 



March 13, 1838. 

Joshua Fuld, V.P., in the chair* 

On the Floating Bridge across the Hamoase from Devonporl to 

IV^rpoint. By James Rendel, M. Inst. C.B. 

The floating bridge now described is nsed as a system of oom* 
mvnicataon betwixt the opposite shores of the Taaar, a little to 
the north of DcToaport. The width of the river at this site ia 
8650 feet^ at high water, and its greatest depth at spring (ide8> M 
iiet. * The ordinary Telocity of the stream is 3} knots an hourv 
iMt under heavy land floods it is inoreasvd to 5 knots. The line 
•f passage is directly at right angles to the current ; thi^ oom^ 
bined with the exposure of the site, and the rapidity of the cur* 
rent, rendered an attempt to apply a twin boat, similar to those 
at Dundee, a total failure. 

The floating bridge is a large flat4M>ttomed vessel, of a breadtfc 
or width nearly equal to its length, namely, 60 feet long and M 
Mt wide» divided in the direetion of its length into three divisions ^ 
the middle being appropriated to the machinery^ and each of the 
mde divisions to carriagesjand traffic of all kinds. These side 
divisions have decks, raised from 2 feet to 2 feet 6 above the line 
of floatation ( and carriages, horses, &c., pass on and (rffthe deck 
by strong commodious platforms or drawbridges, communioating 
with the landing-places, and over which carriages of aU kinds 
drive on and off the bridge without difficulty or inoonvenienee. 

The bridge is guided in its passage by two chains, wkieh»' 
passing through it, over cast-iron wheels, are laid across the 
river, and secured to the opposite shore ; thus fbrmiag, as it 
were, a toad, along which the bridge is made to travel forward and 
back from shore to shots. The peripheries of the wheds an> cast 
with socket^ fltted to the links of the chain, so that whoa th6 
whtels are stationary the bridge is moored by die ^ains ; whea 
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the wlicels revolvey tbe bridge moves io the opposite diteetion. 
Two. steam engines, of 1 ] -horse power each, are employed to tarn 
these tvh^ls. The author then describes the details of the wood- 
work, and the dimensions of the seyeral parts ; the drawbridge 
and the landing-places, or inclined planes, formed on each shore ; 
the galleries, the engine-hoose and machinery, the chains and 
balance weights, the accommodation and regulations of the bridge. 
s The pepnliar featnre in these works ace the balance weights. 
There would. hare been great difficulties in fixed moorings ; the 
ends of the chains are attached to weighte, suspended in shafts 
sixteen feet square, and twenty feet deep, sunk in the landings 
place above high-water mark. The weights are cast in iron 
bosTes, loaded with about five tons each. Thus the additional 
liBOgtb, reqaisite when the vessel is in the middle of the river, is 
obtained. Were the chains fixed to the shores, they would be too 
sliort^ And consequently unnecessarily strained at this time, or so. 
long. as to allow the vessel to make lee-way in her approach. to 
the landing-plac^. This is altogether avoided by the balfnoe. 
weights 5 for as the vessel leaves the shore, the weights rise and, 
the chains lengthen, so as to adjust themselves to an easy curve ; 
and as it approaches the other shore, the balance weights on. that 
^ide fall, the chains are shortened, and the drawbridges or plat-, 
fornu are brought straight and steadily to the landing-places. 

The ecQAomyi both as regards first cost and annual expenses, 
of these floating^ bridges, no less than their superior accommoda- 
tion to every other mode of crossings estuaries, has already given. 
Mr. Rendel the. opportunity of establishing several: the latest, 
was that at Southampton, across the Itcfain ferry, over which 
there are twelvo coaches daily, and great carriage traffic, although 
the public have the option of crossing a fixed bridge over the same 
river, and only a short distance farther round.. 

The, Lords Commissioners of the Admiralty having sanctioned 
the establishment of a similar bridge across Portsmouth Harbour 
from Portsmouth Point to Gosport Beach, a bill is now before. 
Paiiiament to incorporate a company for carrying the work into, 
offinet^ . The great nationid importance of this harbour, and the 
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Well-knoim jaloasy of the Board of Admiralty in all matters, 
cotinected with its economy, furnish the best proof of these 
bridges, thoogh requiring chains to belaid across the river, do 
)iot occasion the slightest impediment to the navigation or tidal 
currents. 

The paper on the floating bridge having been read, Mr. Rendiel 
stated that the chains were kept bright by the rabbing which 
they received on the bed of the river. The bed eonstst^d of mud 
and not of gravel ; the chains only scotired, add did not percep* 
tibly wear. The chains which have been in nse four years have 
not been sensibly dimtnished. They had tried chilled segments 
-—these wore the chains ; they consequently returned to good 
grey iron.' Three sets of segments are worn out in the course of 
a year. In reply to a question respectiug the deviation of the 
bridge under the action of the wind and current, Mr. R. etated, 
that he had never known it diverge more than by its breadth,' or 
fifty feet ; owing to the particular form of the bridge, and the 
small draft of water, the current had but little effect. 

The usual weight of the balance boxes is five tons ; but in 
hard weather it is usual to add a ton more. He "conceived t^at 
no comparison could possibly be instituted betwixt the relative 
advantages of the floating bridge and the twin boat; the lailter 
requiring very expensive wharfs— those at Dundee, for instance, 
baving cost upwards of 25,000/., and still there is much attention 
and care required in bringing the boats to tbetr piers. But the 
floating bridge requires no such expensive appendages ; the chains 

« 

on which it works, when the wheels are in motion, becoming the 
most secure fastening when the engines are stopped. The ehftius 
also act as a pilot and crew, two persons only being required in 
a vessel of this kind, viz. an engine-man and one on the decks to 
attend to the drawbridges. 

Mr. Vignoles remarked, that the plan now proposed would ob- 
Tiate many difficulties which occurred in the case of rail-roads ; 
there were many situations in which the floating bridge migb^ be 
adopted with great service^ and he could tiot refrain ffom- ex- 
pressing his admiration of the great forethought, iddH> and ARdgn» 
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wkich were here exUkited-^*at the iiiiiiiitii|Be«t wHb ^fhifik ikp 
details liad been studied, and, not the leMti the a()iiptnt|iU| qJ( tb9 
balance weights ibi the chains ; the eb^ins net hnvvg e)qiig[i|ti;^ 
proves of itself how completely they answer^ th«»ir ii^teii494 
purpose. ■ 

Mr. Brunei stated that the new system of poling boards which 
he had exhibited to the Institution hoid been v^ry ^uccessfaU 
They had supported ground in which the water was m^ fii( to onoi 
the water passed through them and the men pusb^ Qn ; tb^ m.^^ 
eeuld not have stood to the work without thei9« 

nm of flatmtx 

Granted in Scotland ketween 22d Aitguit and 22d Stpiembn^ )838. 

To Charles Dodd, of Craven*street, Strand, in th^ county of 
Middlesex, gentleman, in consequence of a communication mad^ 
to him by ^ foreigner residing abroad, for an invention of 
certain improvements in the construction of railway traqi-roads, 
f.u4 iQ ^l)^ structure of the carriages to be used in the said ^il- 
ways, or t^^m -roads, apd aUo of certain apparatus applicable to 
^bo ^Ifauing ^ud preserving of railways and tram-roads. — 23d 
August. 

T^ Arthur Dann^i q{ Stafford -hill, in the county of Middlesex, 
genllema^, fo^ an inveution of certain improvements in thf 
metiiifactHre of SQap.'»-24th August. 

T^ 4^mbroise Ador» late of iieicester-square, in the county of 
Middl^e^, but i^owof 29,, Rue de Fa^ubourg Mont Martre, in 
tb^ cify of Paris, and kingdom 0|f France, chemist, for an in- 
ve^tioi)^ of c^taijo^ improvements on lampa or apparatus for 
paroduqng or affording light. — 28th August. 

To Charles Phillips, of Chipping Norton, i^ the county pf Oxoq, 
^VLVg^Qfiy for an inventio^i^ of improvements in apparatus or ma- 
^bift<Q^y foT pupohing, bending^ cuttiug, and joining metal;| and 
for holding 9ir securing metal to be punched, bent^ cut, or other- 
^M^ opirated on, parts of which machiuery are, adi^ted to 
m^n) 9m^ qC iho9^ qp^ratiop^ on other ii^teri9ls.T-30th 
August* 
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To Job Cutler, of Lady Pool-lane, Sparkbrooke, in tlie borough 
of Birmingham^ in the county of Warwick^ gentleman, and 
Thomas Gregory Hancock^ of Princes-street, in the borough 
of Birmingham aforesaid^ mechanist^ for an invention of an 

. iiAproTed method of condensing the steam in ateam engines, 
fiind supplying th«ir boilers with the water thereby formed.-^ 
3 1st August* 

1*0 Charles Fitton, woollen manufacturer, and George Collier^ 
taiechanic, both of Cumberworth Half* Wakefield, in the county 
of York» for an invention of improvements in powa*loomB»-^ 
6th Septeniben 

lb Charled Hancdck, o^ Grosvenor-place, Hyde-park-comer, ih 
the county of Middlesex, animal painter, for an invention df 
certain improved means of producing and applying figured 
Mlfsciss kunfc and in relief, and of printiing t&erefrom, and kUo 
df mouldingf stamping, and embossing. — 13th September. 

To Samuel Hall, of Basford^ in the county of Nottingham, civil 
engine^O for an invention of improvements in steam engines, 
heating or evaporating fluids or gasses, and generating steam 
or vapours. — 15th September. 

i\) Joseph WilliakB Curtis, of 8tamford*streel, Blackfriars-road, 
iti the county of Surrey, civil-engineer, for an invention Of cer- 

. tlan improved machinery and apparatus fbr facilitating tra- 
velling Eild transport on railways, parts of which are also s|^ 
plicable to other purposes.^ — 17th September. 

Yd Thomsik ftobinson Williams, oJT No. 6i, Cheapside^ In the 
city of London, civil engineer, for an invention of certain im- 
proyeaents in machinery for spinning, twisting, or curling 
Mid weaving horae hair and other hairs, as well U viUioiis 

' iilMi^Us ^tibstanc^s.-*-18th September. 

IPo Arcliib&W M'Lellan, of the city of Glasgow, coach-builder, 
for an invention of certain improvements upon the springs and 
braces of wheel carriages, and upon the mode of hanging saeh 
bttrriagw«-^21at Septtmber* 

, II ii I.I i . H I • 
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' To John Keys, of Sutton, in the parish of Preseot, in 
the county of Lancaster, copper-smelter, and William 
Thompson Clough, of Eccleston, in the same parish, for 
their invention of a method or process for the manufacture 
of sulphuric acid from copper ore, copper regulus, and 
Bulphuret of zinc. — Sealed Slst August — 6 months for 
xnrolment. 

To Morton Balmanno, of Queen-street, Cheapside^ in the 
city of London, merchant, for his invention of a new and 
improved method of making and manufacturing paper^ 
pasteboard, felt, and tissues.— Sealed 6th September— 
6 months for inrolment. 

* To John Frederick Bourne, of Manchester, in the county 
of Lancaster, engineer, and John Bartley, jun., of the 
same place, engineer, for their invention of certain improve* 
ments in the construction of wheels to be used upon rail- 
'ways and other roads ; and which improvements are also 
apphcable to the construction of wheels in general. — Sealed 
6th September — 6 months for inrolment. 

To Miles Berry, of 66, Chancery-lane, in the coimly of 
Middlesex, patent-agent, for cerUun improvements apph- 
cable to certain parts of the process generally used for the 
manufacturing and refining of sugars, being a communica- 
tion from a foreigner residing abroad.— Sealed 6th Sep- 
tember — 6 months for inrolment. 

To Timothy Burstall, of Leith, in that part of the United 
Kingdom called Scotland, engineer, for his invention of 
certain improvements in the steam engine, and in the ap- 
paratus to be used therewith, or with any other construction 
^of the steam engine or other motive power, for the more 
smooth and easy conveyance of goods and passengers on 
land and water, part of which will be apphcable to water 
power. — Sealed 6th September — 6 montns for inrolment. 

To Henry Gibbs, of Birmingham, in the county of War-» 
wiek, button manufacturer, for his invention of an improved 
perforated button. — Sealed 6th September — 6 months for 
mrolment. 

To Joseph Brown, of the Minories, in the Uberty of the 
Tower of London, upholsterer, for his invention of improve- 
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ments in beds^ so&s^ chairs^ and other articles of fimuture^ 
to render them more suitable for travelling and other pur* 
poses.—- Sealed 8th Septembeiv-6 months for inrolment. 

To James Ulric Vancher, of Geneva, in Switzerland^ but 
now residing at Manchester^ in the county of Lancaster^ 
gentleman^ for his invention of certain improvements in fire 
engines, watering engines, and other hydrauUc machines 
and apparatus for raising or propelling water and other 
fluids, some of which improvements are also applicable to 
steam engines.— * Sealed 8th September — 6 months for 
inrolment. 

To Henry Dunnington, of Nottingham, lace manufac-* 
turer, for his invention of improvements on machinery em- 
ployed in making framework knitting or stocking fabrics^ 
Setded 10th September— 6 months for inrolment. 

To Alexander Southwood Stocker, and Clement Heeler, 
manufacturers, of Birmingham, in the county of Warwick^ 
for their invention of improvements in straps for wearing 
apparel. — Sealed 10th September — 6 months for inrolm^it. 

To Ambroise Ador, of Leicester-square, in the county 
of Middlesex, for his invention of certain improvements on 
lamps or apparatus for producing or affording light.-— 
— Sealed ISth September — 6 months for inrolment. 

To Joseph Hall, of Over, in the county of Chester^ 
plumber, for his invention of improvements in the manu- 
facture of salt — Sealed 13th September — 6 months for 
inrolment. 

. To John Chanter, of Earl-street, Blackfriars, in the 
county of Smrey, Esq., and John Grantham, of Liverpool, 
engineer, for their invention of improvemei^ts in funjaces 
{or steam boilers. — Sealed 13th September — 6 months for 
inrolment. 

To Edwin Bottomley, of South Cross}and, in the parish 
of Almondbury, in the county of York, dotluer, for his in- 
vention of a certain improvement or improvements aprdi- 
cable to power and hand looms. — Sealed 13th September 
"T^ months for inrobnent. 

. To Edward Massey, of King^street, Clerkenwell, in the 
eonnty of Middlesex, watch-nx8Jcer,for his invention (^im- 
provements in watches .and machines for keeping time. — • 
Sealed 13th September— 6 months for inrolment. 

To Jamejs Wapshare, of Bath, in the county of Somerset, 
gentieman, for his invention of certain improvements in 
the application of heat for the purpose of drying wpol^ 
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w6611en yami, unoollen cloths^ imd otWdHicIeb ; aftA ^tKei* 
hnprovemcnts connected with the use of the press fai thfe 
process of dressing or finishing woofleh dothsi— ^S^6d 
iSth September— 6 months for inrohnent. 
< To Thomas Wilkinson, of the Quadrant, Regent-streiet, 
ffonmonger and engineer, for certain improvements in th^ 
Construction of tram or railways, and in the carriages to bfe 
used thereon, being a communication from a foreigner re- 
siding abroad.— Sealed 13th September— 6 months for inrol- 
ment. 

To Thomas Swinburne, of South-square, Gray^8*inn> 
Esq., For his invention of certain improvements in wtiter- 
dosets, and other conveniences of the kind.*-*Sealed 18th 
September — 6 months for inrohnent. 

To Archibald M^Lellaii, of the rity of Glasgow^ coach^ 
builder, for his invention of certain improvements upon 
tike springs and braces of wheel carriages, and upoh th* 
mode of hanging such carriages. — Sealed ISth September 
•*^6 months for inirolment. 

To Frederick Le Mesurier^ of New-street, St. Peter's 
Port, in the island of Guernsey, gentleman^ for his invent 
ti5n of a certain improvement or certain improveMentis in 
the construction bf pumps for raising water or other fluids; 
••—Sealed 13th September — 6 months for inrolment. 
• To Sit* Hugh Pigot, of Foley-place, in the parish trf 
Saint Marylebone, and county of Middlesex, Knt., fdr 
his invention of a certain en^ne or engines useful as steam 
ciiginefe, pumps, or propellers of vessels or machiAeryi — 
Sealed 13th September^6 months for inrolment. 

To WiUiam Day, of Gate-street, in the parish df SidAt 
CKleis-in-the-lFields, in the county of Middlesex, lithogrli* 
pher, for his invention of an improved mode or nil&thod rf 
flpplyihg and eombining timber and oth^r materials used 
ih the construction of ships or vessels^ masts, yards, b^am^^ 
jdien^, bridges, and various othel- purpOses.-^SeHled 301ft 
September— 6 months for inrohnent. 

To James Nasmyth, of Patricroft, near Manctieil^}', in 
die county of Lahcaster, engineer, for hit invetitibn 6f cer- 
tain improvetnents in machittery, tools, or appamtiib fSff 
cutting or planing metals and oth^r sub6tance6> &nd ift 
securing Or fastenmg the keys or cottars us^ ih siich ma"- 
eWneiy, and other machinery where keys or cotters toe 
commonly applied.— Sealed 20th September—* Uionti^ 
ibr inrolment 
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To Rqbert WilliJim Sievier^, of Henrietta-street, Caven- 
dishnsquare, in the county of Middlesex, gentleman, for 
his invention of certain improvements in ri^2;er pulley 
hands for driving machinery^ and ropes and lines for other 
purposes. r-Sealed 20th September«-6 months for in- 
rolmentt 

To John Thomas Betts, of Smithfield-bars, in the city 
of London, rectifyer, for improvements in the manufacture 
of ^^ which he intends to denominate ^' Betts' patent 
pn/^ or ^^ Betts' patent stomachic gin/' being a commu- 
i^ication from a foreigner residing abroad* — Sealed 21st 
iSeptember — 6 months for inrolment. 

To James Walton, of Sowerby-bridge, in th^ parish of 
Halifax, in the county of York, cloth dresser and friezer, 
for his invention of certain improvements in machinery for 
naaking wire cards for carding cotton, wool, silk, tow, and 
ether fibrous substances of the like nature. — Sealed 21st 
September — 6 months for inrolment. 

To Emile Alex^ Fanquet Delame, jun., late of De- 
viQe, near Rouen, in the kingdom of France, but now 
residing at Bacou's-hotel, Saint Paul's Church-yard, in the 
city of London, calico-printer, for certain improvements in 

5>rinting and fixing red and other colours, in which red 
.Qnns a constituent part, upon cotton, silk, woollen, and 
other fabrics.-»-Sealed 27th September — 6 months for. 
inrolment. 

Tq ^ohn Hughes Rees, of Penymaes, near Llanelly, in th^ 
county of Carmarthen, Esq., for certain improvements in 
the paachinery applicable to the raising of water, for pro- 
peUing bpats, carriages, and other machinery, being a com- 
ixumication frotn-a foreigner residing abroad. — Sealed 27th 
September — 6 months for inrolment. 

To £d|non4 Henze, of Fenton's-hotel, St. James's-stre^t, 
IB the county of Middlesex, mevdiant, for improvements in 
the i^anufacture of dextrine. — Sealed 27th September — 
, S ©iontha for inrolment. 

To John Joseph Charles Sheridan, of Ironmonger-lane, 
hi the city of London, chemist, for his invention of an im- 
prOYement in the manufacture, cf goiap«*-r-Seid.^d 27tb Sepb 
timber — 6 months for inrolment^ 
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Celestial phenomena, por October, 1858. 
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Clock after (be sun, 10m. 148. 
) rtsee 5b. 4no. A. 

> passes nier. lOh. S5m. A. 

> sets 3b. 29m. M. 
£ncke*s Comet R. A. 2b. 27m. 

dec. 40. 12. 

Ditto pass, mer.ldb. 45m. 
50 }g. in oonj. witb the ^ diff. of 

dec. 1.35. N. 
5T $ in Peribelion. 

}» in Perigee. 

}) eclipsed inv. at Greeiiwicb. 
46 Ecliptic oppc.or O fuH mooQ. 
52 VesU D witb tbe 
UO ^ greatest elong. 17. 54. W. 

Clock after tbe sun, 11m. 29s. 

^ rises 6b. 2m. A. 

} passes mer. lb. Im. M« 
- . > sets 8b. 40u(i.M. 

Encke's Comet R. A. 2b. 21m. 
dec. 42. 41. 

Ditto pass mer. 13b. 24m. 

Clock after tbe sun, 12m. 53s. 

> rises 9b. 55m. A. 

> passes mer. 5b. 51m. M. 
}) sets 2b. 48m. M. ' 
Encke*s Comet R. A. 2h. 11m. 

dec. 46. 24. 
Ditto pass n<er. 12b. 54m. 
96 ]^~ Tn d or \%%t quarter. 
4 § in cooj. witb "if. diff. of dec. 

0. 58. Nr 

58 ^ in conj. wilb tbe }) diff. of 

dec. 2. 41. S. 
58 $ greatest he\. lat. N. 
49 9 in conj. witb, If. diff. of 
dec. 0. 26. N. 
Clock after tbe sun, 14m. 5i. 
}) rises 2b. 5lm. M. 
}> passes mer. 9b. 41m. H. 
D sets 4h. 15m. A. 
Encke's Comet R. A. Ih. 52m. 

dec. 50. 59. 
Ditto pass mer. 12b. 16m. 
Mer. R. A. 12b. 39m. dec. 

2. 9. S. 
Venus R. A. 12b. 28m. dec. 

1. 25.S. 
Mars Rk A. 9h. 29m. dec. 16. 

22. N. 
Vesta R. A. 6b. 55m. dec. 

19. 36. N. 
Jiino R. A. 17h. 55m« doc, 

12, 37. S, 



D. H. M. 

16 Pallas R. A. 10b. 45m. d««. 

5. 51. S. 

— Ceres R. A. lib. fSm. dM. 12 

54. N. 

— Jupiter R. A. 12b. 17ffl. dec* 

0. 41. S. ' 

— Saturn R.;A* I5h« 40m« deo. 

17. 44. S. 

— Georg. R. A. 22b. 45m« dee* 

8. 57.S. 

— Mercury passes mer. 23h. 5m« 
•— Veous passes mer. 22b. dim. 

— Mars passes mer. 19h. 49m. 

— Jupiter passes mer. 22h. 56iii« 

— Saturn passes mer. 2b. Im. 
44 $ greatest bel. lat. N. 

10 6 i^ in conj. wilb tbe ) diff. of 

dec. 1. XT. N. 
18 6 $ in conj. with the > diff. of 

dec. 2. 6. N. 
) in Apogee. 

17 2 19 $f in cooj. with the > diff. of 

dec. 2. 54. N. 

19 2 25 Ecliptic conj. or ^ new moon. 

20 22 14 h in conj. witb tbe > diff. of 

dec. 6. 15. N. 

— Clock after tbe tan, 15i&. Ss* 
•— }) rises 8b. 48m. M. 

— • D passps mer. Ih, 4m. A« 

— D sets 5b. 11m. A. 
Encke*s Comet R. A. lb. 19m. 

dec. 56. S5. 
Ditto passes mer. lib. 25m. 

25 Clock after tbe sun, l5ai. 45f • 
-« }) rises 2b. 4m. A. 

— }) passes mer. 5h. 25m. A. 

— D sets 9b. 7m. A. 

Encke's Comet R. A. Oh. 12b. 

dec. 62. 44. 
Ditto passes mer. 9b. 59m. 

26 8 58 > in D or first quarter. 

28 9 55 V in conj. with tbe ) di^ of 

dec. 1. 36. N. 

29 17 54 2/L 's first satt. will im. 
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Clock after tbe sun, 16iiti lOf, 
}) rises 3h. 55m, A. 

> passes mer. 9b. 52m. A. 

> sets 2b. 59m. M. 
Encke's Comet R. Ai 22h. 2m. 

dec. 66» 4.' 
Ditto passes mer. 7h. 35m. 
]) in Perigee. 
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To William Fourness, o/* Leeds^ in the county of York^ ' 
painter^ for his invention of a certain improvefnent ot' 
improvements in ventilating pitSy shafts, mines, wells, 
ships? holds, or other confined places, — [Sealed 16th 
Noverabei-, 1837.] 

Thb Patentee describes his invcJntion in the followiuR 
manner: — *^My improvements in ventilating pits, shaftr, 
mines^ wells, ships' holds, or odier confined places, consist 
in a peculiar construction of apparatus adapted to such 
purposes, and in the application of a rotaiy fan thereto, as 
an exhauster, to draw the foul air therefrom ; and, m order 
to fiidlitate the following more paiticular description of 
my improvements, I have attached to these presents four 
sheets of drawings, and marked the same with figures and 
letters of reference. 

" These drawings^ illustrating the d ^tails of my improve* 
VOL. xin. I 
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ments, are representations of the apparatus as peculiarly 
applicable to ventilating shafts and mines ; but it will be 
obvious that a slight variation in the construction only, 
will be necessary to apply the same to wells, ships' holds, 
and other confined places, 

*' Plate IV., fig. 1, is an elevation of my improved appa- 
ratus ; and fig. 2, a plan of the same ; A:, A:, ky k, are two 
side plates enclosing an ordinary rotary fan, which is made 
to revolve by means of the speed pulleys z, z,z; around 
the fan are weather boards or shields a, a, a, to prevent 
any accidents, but can be removed if necessary ; between 
these boards the fiui delivers its air ; b, b, two side pipes, 
which are bolted fast to the side plates k, k, k, k, and also 
to the foundation plate m, m. The dotted lines d, d, on 
the stone-work, show the wind road continued through the 
same to communicate with the cast-up pit c ; n, n, is the 
ground line, or the surface of the earth. 

*' The apparatus in the drawing is represented out of 
ihotion ; when required to be used, the door d, must be 
closed, and the two valves a, a, a, a, to be set open to any 
necessary extent, and kept open by the catches y, y, affixed 
to the side pipe ; the pit c, having a eommunication with 
the whole of the shafts in the mine, or part of them, each 
ihaft is an opening for the atmospheric air to ' cast down f 
the vacuum formed by the revolutions of the fan, draws 
the air through the bottom workings or passages in the 
1h\M, sweeping all noxious gases, &c. away with it, and, 
by this means, rendering the mines, or any other placa 
ji^iiiring ventilation, quite clear and wholesome. 

'* Should any accident happen to any part of the ma- 
chinery, the ventilation would be stopped ; in order to 
keep up the ventilation, the following method is pursued ?— * 
b, by by by shows thc extremity of a passage or cupolii 
ifttkiAg a direct course from the cast-up shaft c, to the 
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Wtt6m erf the engine chimney b;/,/, the piissage from 
the pit to the inside of ehinmey ; ^, g, g^ £g. % representa 
a steam pipe connected with the boiler of the engine^ with 
bales pierced through it, and covering the surface of the 
pipe on that side next the chimney. Shut die valves al 
a, a, a, a, and open the door d, which leads into the up^ 
oast shaft c ; the rarefiK^n caused by the boiler fire ia 
ihe chimney, causes a current of air to be drawn to it^ 
Tice steam pipe g^ g^ g, in the Plan, fig. 2, is represented 
by e, e, in the elevation ; when the engine is standing, the 
steam in the boiler is usdess, turn it into the pipe above 
described, and mixing with the gas coming in contact with 
the fire or flame in chimney e, it brings the gas bdow 
firing point, and prevents it firom igniting ; the steam attha 
same time causing a partial vacuum, facilitates the velocity 
l^f the air passing through the works of the mine, or any 
ether place it may be applied to. 

^^ Should there want neW brasses, take out the cotter pin 
at ^, slacken the nuts i, t, », remove the headstocks suffi* 
ciently back to clear the coupling A ; the speed pulleys 
can be then lifted off, and the brasses examined^ without 
disturbing the fan or shaft. 

^^ Figure 3, represents, at b, b, a, B, a fan entirely 
open at its outer diameter; a, a, a, a, the two side pipes 
which are the passjeiges for air, the inlets or air passages 
through the plates ^, «, e ; e, e, e, are exactly the siee of the 
fan in breadth, and of such dimensions in depth as to aUow 
the throttle valve at «, », to bed against it. The form an4 
aperture of the inlet is shown in fig. 7i &t ;r, ^, ^, ^^ 
as also the fan f, the dotted line dy d, shows the valv6 
supposed to be situated in the inlet or supply pipe, and 
can be opened or shut, as necessity may require : c, r, c, e, 
represents the flange of ^ide pipe, for the purpose of bolt*- 
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' ing it to e^ By e, Cy e, e. In fig. 3^ dy d, the dotted lines 

' show the wind roads through the stone-work g, gyffyffy ^j 
the driving pulley. 

'* Fig. 4, K, K, shows the fan race ; w, w, the wmd 
road through the side pipes; x, x^ the throttle or stop 
valve ; s, s, the stone-work for the foundation. 
• "Figure 5, represents an horizontal fan f, p, f, f, 
open at its extreme diameter^ same as .figure 3 ; w, 
iv^ w^ a round iron or other metal rim^ with a passage 
tlirough it the exact size of the fan^ as a supply inlet or 
wind road, which forms a communication with, the shaft or 
pit p, p ; r, r, r, >•, a ventilator fixed beneath the fan, to be 
of sufficient diameter to admit of any required quantity. of 
air: G, the step or bearing for the axis of. the fan to run 
upon. Fig. 6, L, L, represents the top side or plain view 
of the ventilator r, r, r, r^ in fig. 5. The contingent power 
for keeping up the venlilajtion in cases of accident, in fig. 
3, and fig. 5, the same as >^hat is resorted to and de- 
scribed in figs. 1, and 2. 

'^ This invention is also applicable for all pui*poses of 
exhausting air, ga?es, and. caloric. 

"An example is found on Plan 4 : m, Uy w, w, represents 
a furnace; R, b, a fan open all round its diameter; w, w, 
,w, w^, the exhausting pipes delivering into the fan R,.ii, 
Fig. 9, /, /, /, /, a sto^ e for the purpose of drjdng cores, 
loom, &c. ; /i. A, hy hy an opening to the depth of the flue, 

♦ to allow the heat to ascend into the stove /, /, /, /. The 
apertures in the sides of the furnace used for the pur|)ose 
of turning in the blast in this plan is reversed, namely, 

; the air is drawn down the furnace tlirough the apertures 
along the flue, represented by darts, which is walled with 
fire bricks by 6, i, by by by by by by to the fan R, r, and then 

. delivered into the atmosphere. 
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"' ** By this method metals, especially iron, \^iU be greatly 
improved in quality ; the metal when in fiision will the 
more readily take up the carbon of the coke. 
*' ** The fire is lit on the top of the furnace, and drawn 
do^vn on to the metal ; the weight of the metal, &c. fol- 
lowing down as the combustion advances, feeding the fur- 
nace at the top as usual. For the purpose of a blasts 
erect a covering or building of brick or other substance, 
over either figure 3, or figure 5, perfectly air-tight, 
bringing the air from the outside of the building beneath 
the floor, to connect with the side pipes a, a, in figure 
3, or the inlet w, w, w, in figure 5, or the side pipes in 
figures 1, and 2 ; opening any unlimited number of open- 
ings in the sides of the said building, and attaching pipes 
thereto for the purpose of conveying air to the place re- 
quired ; by this means a superior blast may be got, fiir 
surpassing any now in use, and with less power. 

" Having now described my improvements in ventilating, 
&c., and, as above stated, illustrated the same by showing 
its particular application to mines, I wish it to be under- 
stood that I claim, as my invention, the peculiar construc- 
tion and application of the above described ai)paratus for 
the purposes of ventilation."— [/«ro/ferf in the Rolls 
Chapel Office, May, 1838.] 

Specification drawn by Messrs. Newton and Berry. 



To JosiAH Pearcb Holebrook, of Devonshire-place, 
Edgeware-roady genlkmauy for his invention of an im* 
proved method or improved methods o/ propelling vessels. 
— [Sealed 27th February, 1838.] 

Tins improved method or improved methods of propelling 
vessels, consists or consist, firstly, of an improved paddle 
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Krheel^ the paddles of which are not ^xed radialtyi Ibut 
move upon their centres : and secondly^ of a paddle wheels 
the paddles of which are fixed radially^ as in the conuaea 
paddle wheel, but which is, in other respects, greatly 
varied and improved. 

And, first, of this improved paddle wheels in whidi the 
paddles are not fixed radially, but move upon their eentres. 

Plate v., fiig. 9, is a sides view of a wheel constructed 
on tlus plan i and fig. 10, a sectional view, showing mere 
clearly the essential parts of the wheeL The wheel coHsiste 
of five principal parts, with their eonneadons and ap 
pendages ; namely, an octagonal framework in two pandlel 
pieces ; the paddles between these finmes ; a guide whert, 
to give the desired position to the paddles ; a crank, to 
which the octagonal framework and guide wheel are c<hi« 
nected in conimon ; and Avfaat is called a star wheel, which 
ti'ansmits the power directly from the end of the paddle* 
wheel shaft to the outer cinile of the paddle wheel : a, a, 
are the arms of the outer circle of the paddle wheel, ter<« 
minating on the outer side in the octagolial framewoi^^and 
oa the inner, in a nave which tutns loosely on a part of the 
qrank before mentioned^ b, cr, c/, is a bar which passes from 
one part of the octagonal framework to another, intersects 
ing two of the arms a, a, between the points fr, and d^ e^Cf 
are the arms of the guide wheel, which are connected on 
the inner side with the crank before mentioned, and pro- 
ject on the outer side a little beyond its octagonal firame* 

The centre of the guide wheel is placed a little above 
the centre of the paddle wheel. The paddle wheel and the 
guide wheel are connected together by means of two metal 
straps moving upon four pivpts, two of which are fixed in 
the guide wheel, at the points f^ and ^, and two at the 
points A, and i, of the bar i> c, d* The object of the I ar 
i, c, d, being to Obtain the tiiTo positbim A, and if for tw 
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tt the pivots of these straps^ it is so placed ia iht paddle 
wheels that if a circle were drawn from the centre of the 
paddle wheel^ of the same size as a circle drawn from the 
centre of the guide wheel, passing through the points /i 
and gy of the guide wheel, and two radii drawn from the 
centre of the paddle wheel, intermediately between the 
radii of the paddle wheel, between which radii the parts Aj 
and i, are placed, the points of -intersection of the circle and 
these two radii would be A, and i. From the angles of 
the octagonal framings and the extremities of .the arms of 
the paddle wheel, pass eight strong rods p, p, jp, p, which 
brace together the inward and outward circles of the paddle 
wheel. The paddles y,y, with the stems fixed to them, are 
placed upon these rods, and connected with the guide 
wheel by means of the rods A, which are called guide rods : 
one end of which is attached^ by means of pins, on which 
they turn, to the projecting ends of the arms e, of the 
guide wheel, and the other end works upon pins placed at 
the extremities of the stems of the paddles. Each paddle 
ftonsists of a plate of iron, an iron half pipe with almost 
entirely closed ends, and three iron stems. A superficial 
view of one of these paddles complete, is given separately 
in fig. 13, and an end view in fig. 14. A superficial view of 
the half pipe is also given separately in fig. 15, and an 
end view in fig. 16. The half pipe, it will be observed, is 
placed by its edges against the iron plate, and upon this 
half pipe and plate are placed the three stems, the whole 
being firmly fastened together. 

From the extremity u, of an arm of the guide wheel, a 
piide rod proceeds to a stem of the uppermost paddle, fig* 
M>5 while firom another extremity r, of another arm of the 
guide wheel, a guide rod proceeds to the stem of the lower** 
lidost paddle ; both stems having holes in them for pins for 
^ cMuexion of theJr respective guide rods. Any direct' 
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tion given to either of these guided stems will be mainly 
transmitted, by the half pipe^ to the other stems and the 
other parts of the paddle ; and, thus, any tvnsting of the 
paddle is scarcely possible of occurrence. It is not neces- 
sary to have three stems to a paddle, nor is it absolutely 
necessary to have the paddle constructed of iron, as I have 
supposed it to be ; because it may be made of wood and 
iron in various ways ; but the method I have described is 
one which I think to be at once useful and strong. From 
what I have stated, it will have been seen that the paddle 
wheel and the guide wheel arc attached and made to re- 
volve together, upon the principle of a well known method, 
namely, by means of straps or cranks ; the distance be- 
tween whose working poiiits is equal to the amount of the 
eccentricity of motion of the paddle wheel and guide wheel, 
and whose same points ai*e in a dii*ection pai*allel to the 
direction of the centres of the paddle and guide wheels. 
Every paddle in the course of one revolution of the wheel, 
assumes in turn each of the positions which the different 
paddles exhibit in fig. 9, or other positions corresponding 
therewith. , 

In the sectional view, fig. 10, w, o, represents part of the 
paddle-wheel shaft; a, a, a, a, the arms of the paddle 
wheel connected together at their extremities by means of - 
the rods /?, /I, jo, J9, upon which the paddles J, J, turn; the 
inward arms a, a, of the paddle wheel terminating inwards 
in^a nave firmly fixed to the paddle-wheel shaft; and the 
outward -arms cr, a, of the paddle wheel terminating in- 
wards in a nave which revolves loosely upon the lower 
part of the crank /, m. Hitherto, the only connexions I 
have shown between the outer and inner circles of the 
paddle wheel are the rods jt?, J», jo, jo ; but in y, r, ^, /, fig. 
10,andshownseparately in figs. 1 l,and 12,is represented the 
star wheel before mentioned, which I have introduced for 
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the purpose of farther connecting the outer circle with the 
paddle-wheel shaft. 

I call it a star wheels because it resembles in form a 
wheel without a periphery or boundiDg lines. It* is firmly 
attached by a nave to the extremity of the paddle-wheel 
'shafts JEuid by the extremities of its arms (which arie made 
of a bent shape for the purpose) to' parts of the arms a^ a> 
of the outer circle of the paddle wheel. By means of this stiar 
wheel, the outer circle of the paddle wheel is more directly 
moved by the paddle-wheel shaft, than by means of tH 
rods j9, JO, j9,/7, upon which the paddles move. It should 
propierly be stated in this place, of this star wheel, that 
the peculiar bent form given to it in fig. 10, is not its only 
form; because, according to circumstances, it may bebeiit 
differently, and may be superseded by a wheel with a rim ; 
the arms of which wheel need not be bent, but the ex- 
tremities of which arms may be attached by m^eahs' of 
rods, connecting other formed framings of the paddle 
wheel, and this then modified apparatus together ; but I ' 
would here observe, that the form which I have giveii t<> 
this apparatus in fig. 10, is that which I consider generally 
to'be most desirable. It should be here noticed that this' 
apparatus is not seen in fig. 9 ; because being placed be- 
hind the paddle wheel, and its arms coinciding in direction 
with parts of the arms of the paddle wheel show^n in thaf * 
figure, it could not be exhibited in such a view of" the' 
wheel as is given in that figure. In a paddle wheeV siich 
as is represented iii figs, d, and 10, the measmre of the 
eccentricity of the combination is equal to about one half 
of the distance between the centre of the stem of a paddle 
and the point at which the stem is guided ; but it is hardly 
necessary to observe, that this measure of eccentricity may 
be increased, and that, in proportion as it is increased, the" 

paddles, which are at Uie bottom of the wheel, will assume' 

...... fc ■ • • *•• • • • ■•. < 
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positions more nearly vertical^ and vice vena. THe con** 
verse of this proposition must be equalTj evident ; namely^ 
that in proportion as the distance between the two before^ 
]2^amed points of the stem of a paddle is diminished^ tibie 
paddles wiU also assume positions more nearly vertical 
ones, and vice versa. From fig. 9, it will be perceived 
thftt the arms of the guide wheel, upon which the two 
lowest guide rods are placed, are equally distant from the 
lowest arm of the paddle wheel ; and this will be found to 
constitute an important novelty in my plan of construction; 
for it is by this, or some like relative position of these two 
parts, that I am enabled to obtain such positiouEf of thd 
laddies as are shown in the figure. I have uised a crank 
as a point upon which the guide wheel may revolve, and I 
have placed the guide wheel within the paddle wheel, but 
it i^ not absolutely necessary, either that the crank should 
be us^d,^ or the gmde wheel so placed ; because a guide 
whed upon a large eccentric centre might be used, and the 
|uide. wheel might be placed outside of, and on either side 
of the paddle wheels though not^ id my judgment; to so 
inu<^ advantage. 

. My second improved method of propelling vessels oon- 
m»U of an improved paddle wheel, the paddles of which 
9^e fii^ed really, as in the common paddle whed; but in 
^hich the paddles are made tp move from and towards the 
centre of the wheel, so that any degree of immersion of the 
paddles may be produced which may be deemed desirable^ 
and the paddjes may also be reefed occasionally. The 
pethpd by which the paddles of a wheel may be mad^ to 
tS^defrom and approach towards the centre of a paddle 
wheel,, is illustrated by figs. 17, to 22, inclusive. Nuts are 
fil^ntd tp the paddle boards, and screwed to fit long screwsbf 
Intending from nearly the centre of the paddle whe§l to* 
Hie rim dTthe paddle wheel; and" these screws work ii^ 
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^ocketc^. at their extremities and other p$trt9> having, n^fur 
those extremities aear the centre of the paddl^ wheels small 
toothed pinions^ which pinions take into the (eeth of a redj . 
having the teeth of a crown wheel at each end ; this reel 
moving eai^ily upon that part of the pa4dle-wheel shaft . 
which is between the two circleii of which the paddle wheel 
is composed : between the side of the vessel and the circle 
of thi? paddle wheel nearest the vessel is a crown wheel, 
also moving easily upon the paddle-wheel sliaft ; ^d be^ 
twe<9n the crown wheel and that end of the reel before men^ 
%ned^ which is nearest the vessePs side^ there is a small 
toothed wheel^ whose bearings are fixed to the inner circlo^ 
of the paddle wheel^ which takes both into the reel and thjf 
cro^^ wheel, Wataining a connexion between both (^: 
tbe«e parts; while this small toothed wheel is so placed pd 
'he paddle wheel, that it doe^ not take into the pinions of 
ne screws of the paddles. In connexion with th^ crown 
wheel next t}ie vessels side is a clutching apparatus, to 
grasp at times the circumference of this wheel whenever 
the paddles are recjuired to have their places changed^ th^ 
operation of which clutch I shall hereafter describe/ Pig« 
17^ represents a sectional side view of a paddle wheel, taken 
at that end q{ the reel before mentioned, which is nearest 
the vessePs side ; or to make myself more clearly understood^ 
of a section made by a plane in the direction of the dotted 
lin^ «j J^ of fig. 18# Infig' ^7 9 ^^^ ^^^ P^* c, repfcscpt the . 
paddles in section ; those marked d^ nuts fastened to them; 
1ft tb^ parts £y represent the screws passing thrbugh these 
nutsi playing by their outer extrei^ities in sockets^ and at 
piuls near their other extremities in other sockets a, an4 
also m pther sockets, by their other extremities k : upon . 
smiared parts of these screws, between these two sets of 
SQckel^s la9t; ipcntioiied, are lixed small toothed pimons i: 
tl^^ ggrt/j f^5^§??p*5 % *l5ctiQn qf th^ paddle-wheel shaft. 
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Nbw^ besides the parts of fig. 1 7^ already described^ tliere is 
Q!ill another part to notice^ which is the small toothed 
wheel hy which maintains the connexion between the reel 
and the crown wheel before mentioned; this small toothed 
wheel is the same as is shown in another position in fig. 21^ 
being marked also in that figure^ k. Fig. 17^ represents the 
interior side of the circle of the paddle wheel nearest the 
VessePs side ; which circle exactly resembles the other circle 
in structure^ except as regards the small toothed wheel k^ 
which appertains to the inner circle exclusively, and except 
also the' screws thereof, the screws of the two circles being 
threaded in opposite directions. Fig. 18, is an edge view 
of a paddle wheel of the construction I am now describing, 
showing the paddle-wheel shaft, the reel, the crown wheel, 
and the clutching apparatus in section, and the uppermost 
and loweimost paddles, with their screws and nuts in fiill 
view. In this figure,/, represents the paddle-wheel shaft; 

/, /, the before-mentioned reel ; m, m, the crown wheel; and 

» - 

n, n, part of the clutching apparatus in section : the parte 
marked^ the outer sockets of the screws ; those marked g^ 

the other sockets; and those marked A, the innermost 

» ■ ... 

sockets of the screws e, e, e, e, of the uppermost and lowers 
most paddles : the parts marked i, represent the pinione 
fixed near the ends of the screws, and those marked d, the 
nuts fastened to the paddles through which the screws 
pass. The small toothed wheel A, of fig. 17/ is not shown in 
this figure (fig. 18), in order to avoid confusion in the draw* 
ihg. It should be specially noticed of fig. 18, that the 
screws of one wheel are difierently threaded from those of 
the other, because the reel, by putting the opposite piniohe 
into opposite action, would, unless this dijBTerence of thread* 
ing was made, cause the nuts at one end of a paddle ta 
aSvance towards, while the nuts at the other end of th^ ' 
same padcQe would recede fix)m the centre of the paddle 
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wheel. Fig. 19, represents a longitudinal section of the 
reel beifore mentioned^ and fig. 20, an end view of each end 
of the same reel. Fig. 21, represents the mode of con- 
nexion of the reel with the crown wheel before mentioned; 
and fig. 22^ represents the crown wheel before mentioned, 
which is marked w, when clutched j and also represents 
the paddle-wheel shafl in section, which is marked j. The 
clutching apparatus, shown in fig. 22, consists of two pieces 
of iron », », playing on a strong pin o, at one end, while 
the other ends . have two screwed holes to receive the 
screwed spindle p ; which spindle, be it observed, is screwed 
half way with a right-handed thread, and the other half 
way with a left-handed thread, the object of these different 
threads being to make both parts of the clutch approach 
and depart equally fi^m each other at the same time. This 
spindTe works in two sockets marked^, and has a tapering 
squared end r, to receive a key, by which it may be turned* 
It should be observed, that as the parts of the clutching 
apparatus n, n, which are in contact with this spindle do 
not. move exactly in a straight line, it will be necessary that 
the screwed holes in these parts should be somewhat larger 
than the screwed part of the spindle, in order that when 
these parts depart from the positions in which they are 
represented in fig. 22, neither the spindle nor these parts 
should be strained. When the clutching apparatus is in 
the position in which it is represented in fig. 22, the paddle- 
ij^heel shaft is not prevented from being in motion, because* 
as the crown wheel w, moves easily upon the paddle-wheel 
shaft y, the clutching of the crown wheel m, does not neces J 
sarity stop the paddle-wheel shaft y: now, if this shaft be 
in motion while m, is clutched, the paddles will be made to 
aclvunce or recede, their motion depending upon the direc-t 
ticm in which the paddle-wheel shaft is in motion. 

In order to show the effect produced upon the paddles 
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by tibe crown wheel m, being stopped, I bJi^, first, jrefer 
to fig. 21, and I shall suppose that the paddle wheel 
moves in the direction of the arrow against this 
figure. Now, as the paddle wheel moves round, it carries, 
with it the small toothed wheel k ; and as this wheel kf 
camiot move round with the paddle wheel against the teeth 
of the crown wheel m, without also turning on its centre; 
and as' this wheel A:, cannot turn round on its own centre, 
without also turning round the reel /, it. follows, that th^ 
position of the reel upon the paddle-wheel shaft .will 
always be changing, while the wheel k, is in motion on 
fts own centre. The reel being thus set in motion, let us. 
refer to fig. 18, to perceive the efiect upon the paddles. 
The reel, taking into all the pinions of the screws, will, by 
its motion, turn the screws on one side, in one direction, 
and the screws on the other side, in another direction; and 
as these screws have their threads, some in one direction 
uid some in a reverse direction, the efiect upon these 
screws will be that parts of them will be continually evolv- 
ing from and entering the different nuts; and as th^ 
screws are prevented by the combination firom moving, 
towards the centre of the paddle wheel, the nuts and, with 
theiuj^ the paddles will move towards the periphery of th«. 
wheel. Of course, if the paddle wheel revolves in a con- 
trary direction> the results will be contrary. By what ha(| 
been said, and Supposing fig. 18, to represent part of a. 
larboard wheel, it will be perceived, upon consideration*, 
that if it were desirable jto place the paddles pearer thf 
periphery of a wheel, while a vessel was in inotion^ the only 
operation which would be necessary to be perfonn^d, 
would be to bring the clutch into operation j the motion of 
the engine would c^o all the rest. It would poj even h^. 
necessary to firmly grasp the wh^el w, but only i^ pr^y^t 
iiQ^i4 going as fest aj % |?^ whe^l} b^}^ 
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ference in speed of the wheel m^ and the paddle whee^ 

would produce^ onfy more slowly, the seme ef&ct that 

would be produced by totally arrestmg the progress of the 

wheel rAy while the paddle wheel was in motion! By fig» 

17jt it appears that the paddles would not be reefed^ but 

only moved from their places $ but by the same means that 

the whole of a paddle is movedj^ a port of one could 

also be moved ; and if a moveable part of a paddle were 

brought under cover of another iBxed part, such a paddle 

would really be reefed. It follows, that the modifieatk>ii 

shown in ^. 17> in order to allow of its paddjbi being 

reefed, only requires to have permanently fixed paddles,- 

and small moveable ones pushed out beyond the fixed 

ones; and then, upon moving the smaller ones^ under coycif 

of the fixed onesi the paddles of the wheel, would, .m 

reality, be reefed. It will have been percdved^ fsom what 

has already been stated^ that the paddles in fig^ 17; tmd 18j^ 

do not travel upon the arms of the wheel, but merely upon^ 

the screwsi while the screws are partly attadxed to the 

arms, and partly to the nave of the wheel; but there i» 

nothing in this combination to prevent bolta firom being 

fixed to the paddles, which bolta may slide upwaxda^ waA^ 

downwards upon the arms of the paddle whedl; or thu 

liuts of thi paddles may be made of such a form^ tha9 

tliey may do for bolts as well as nuts* fxk figs. VJ^ and 

18, the screws are represented as turning round^ while. ther 

i^nts advance and retire : but this i» not absolutely neces«- 

isary, because the screws may be made to advance' and re« 

tire, bringing and taking with them the paddles fit9teited 

to them, and the nuts of the combination may be diade 

tl^one to revolve ; for, suppose- that the pinions ^ w^rtf ndt 

4.rmly fastened to the screws, but screwed within^ iiad 

ipade t9 act asi puts upon the. parts of the scrsws w^t^tiik 

thein ; tben, by the revolutions of pinions in difieipent 
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• a - * 

^lections^ the screwed thread[s vn^\n tjiem would cauaie 
the screws to advance or retire. In the case of such a com- 
bination as this, it would not be necessary that the screws 
marked e, should be screwed through all their length, biit 
only through such a part as would be necessary for thei/ 
working through the distance, through which they could, 
under such circumstances, work. Until the clutching ap- 
paratus is brought into action, the paddles and their 
screws, and the reel, and the wh^el' A:,' and the wheel m, all 
revolve as the paddle wheel revolves ; in fact, there is not 
the slightest action between any of the parts of which the 
pftddle wheel is composed ; but when the clutch is broughi 
into operation, then only is there any motion* among the 
parts of the paddle wheel. When the paddles are desired 
to be pressed more outwards towards the periphery of the 
wheel^ air that is necessary to effect this purpose, is to 
bring into slight contact the wheel m, and the clutching 
irons n, n, and to keep this contact until the paddles arrive 
at the positions desired. 

And having now folly described my said two improved 
paddle wheels, I declare that I do not claim as of my in- 
ventk>n any of the parts of which the said wheels are re- 
tpeetively .composed, as in themselves^ and separately con- 
itidered hew ; but that what I claim as of my invention, 
m respect of the first wheel hereinbefore described, is the 
general combination of known mechanical coiitrivances, by 
which the position of th^ .paddles is varied, according to 
the revolution of the wheel, and,* according to the degree 
ofusefol resistance required from them, in a more siiUple 
and eflScient manner than by any other wheel, on the same 
principle heretofore in use ; and, in respect of the second' 
wheel, hereinbefore described, the general combination of 
known mechanical contrivances, by means of which the 
paddles, although fixed radially, may be immersed to any 
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degree desired^ and may also be occasionally reefed. And 
I daim^ further^ the application of the guide and star 
wheels^ respectively modified^ hereinbefore described, 
separately or conjointly, to. any other of the known 
paddle wheels, on the feathering principle ; and, also, the 
separate application of the contrivances or methods herein- 
before described, to differently immersing or to reefing 
the paddles of wheels when these paddles are radially fixed. 
— [/wo/fcrf in the Inrolment Office, August , 1838.] 



To William Nealb Clay, of West Sromunch, in the 
county of Staffordy manufacturing chemist^ and Joseph 
Denham Smith, of St. Thomafs Hospital, in the 
borough of Southwark, student in chemistry for their 
invention of certain improvements in the manufacture of 
glass. — [Sealed 1 6th November, 1837.] 

This invention consists in the application of certain mate- 
rials in the manufacture of glass, not heretofore so used> by 
which we are enabled to obtain various descriptions of 
glass of an excellent quality, and at a reduced cost ; such 
materials being used with the matters now employed, or in 
substitution for some of the matters now used in the various 
mixtures for making glass, which is brought to market 
under various denominations, the names of such glass de- 
pending, in some respects, on the process through which 
it passes, and the uses to which it is applied ; but all glass- 
making may shortly be stated to be the fusing of silica %t 
-a great heat, with certain saline or alkaline substances, and, 
in some cases, the oxides of lead at the same time. There 
are probably no two glass-makers engaged in making glass 
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fr^ch 19 ^Id bgr t)ife same name^ who ^ould ag^ree aa to tb^ 
inixtures to be used ; and, as far §s oxvc experience goei^ 
we have not^ found any two makers^ either of flint glas^^ 
$!ro^ glass^ pjate glass^ qr glass under ptter names, who 
e^plojr the same quantities of ingredients ; and;, in sonc^e 
^es, difierent makers vary the materials fix>m which the 
aame named glass is manufactured. 

We are^ therefore^ unable to set forth any general rule 
of glassrmaking for any of the various naine4 glasses ; at 
the same time^ the materials which we apply to the pur- 
pose of improving the glass manufacture in general, will^ 
with greater or less advantages, apply to the various mixtures 
Ui^d by different glass manufacturers. W^^ therefore, pro- 
pose to give such mixtures of silex, and the materials 
ordinarily in use, with such quantities of the materials now 
to be newly applied, according to our invention, as will be 
..suitable to the making of flint glass. 

The various processes of glass-making being well known 
to glass-makers, no description will be required for per- 
fii»ming the same, such processes constituting no pairt of 
our invention : nor are the processes of fiiaing of the mixr 
tures, npr the subsequent treatment of the glass to produce 
the various named glasses, changed or altered^ The inven* 
tioQ relating to the appUcation of certain matenals not 
hitherto so used in combination with silex and other 
matters for making glass. 

And our invention consists, first, in tiie application q£ 
combinations and salts of barium, strontium, and zinisj 
and, secondly, in the application of granitic, or other rocka 
abounding with felspar. 

In using cconbinations, or salts of barium, or of stroa^- 
tium, we prefer the carbonates of barytes or strpntia Mrhich 
ift^e fi>und native in some parts of tim kingdom y on Qth^f*- 
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wise, for them to be iii the stale of sulphate of barytcs ; in 
which latter case we mix a proportion of charcoal^ or other 
carbonaceous substances. ' 

In using combinations or salts of zinc^ we ^relet tlSb 
oxide of zinc which is formed during the procesl 6f thanii- 
facturing that metal. 

Mixture for making glass by combining conibinationSy or 
^dlts of barium^ with silex and other materials: Sand^ 
320 parts by weight; red lead, isO parts by weight ; carD« 
barytes, 145 parts by weight; carb. potash (pearl ash)^ 
112 parti^ by weight ; nitre, 7 parts by weight; some llittle 
oxide of nianganese (the usual quantity). 

Mixture for making glass by combining combinationSj 
or salts of strontium, with silex and other materials : Sand^ 
320 parts by weight; red lead, 150 parts by weight; carb* 
stronti^ lOS parts by weight ; carb. potash (pearl ash). 
112 parts by weight; niire^ 7pa]^s by weight; oxide df 
manganese as usual. 

Mixture for making glass by combining compounds^ dr 
salts of zinc, with silex and other matters : Sand^ 320 parti 
by weight ; red lead, 150 parts by weight; oxide of zin<^ 
56 parts by weight; pearl ash, 112 parts by weight; nitre^ 
7 parts by weight ; oxide of manganese, some little as usuaL 
Ih some cases we do not use red lead (oxide of lead), but 
then we double the quantities of carb. barytes, carb. stron* 
lia, and oxide of zinc, respectively. 

Other descriptions of glass we make with the following 
mixtures : 



tiitnhy 


Pbftt by 


-. 


Puli vf 


weight. 

Amd ... .480 


wdglit. 

Sand .... 480 


Sand • ^ • 


:i§s 


jCarb. barytes • 300 


Carb. sirontia . 224 


Oxide xioc • 


.120 


tarb. soda (pure) 165 
Little oxide of 


Carb.8oda(pure) 165 


CarbfSoda(pure) 165 


Little oxide of 


Little oxide 


of 


isanganese* 


manguiese* 


mangan^ss^. 
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Sand . 

Chalk. 
Siilph. soda • 



Pwttby 

weight. 

.280 

. 88 
. 84 



8ulph. barytes • 90 
Charcoal • . 8 
Little manganese. 



Further mixtures : 

Parte bj 

yrtight, 

.960 
.200 
.290 
• 460 

. 40 



Partofaf 

• 960 



Sand • • • 

Chalk . . . .200 
Sulph. soda . . 290 
Sulph. stiontia . 370 
Charcoal ... 40 
Little manganese. 



Sand • • • 
Chalk ... 
Sulph. soda . 
Sulph. barjrtes 
Charcoal • . • 
Little manganese. 

These mixtures form cheaper glasses^ as they enable the 
manufacturer to use less alkaline or saline substances than 
before. 

We will proceed to give mixtures of the application of 
those rocks in which felspar predominates, and which, at 
the jsame time, contain very Uttle or no oxide of iron ; as, 
for instance, a mineral found in Cornwall, and used in the 
potteries vnder (he name of ^^ Cornish Stone ;" this we 
use in conjunction li^dth common salt or muriate of potash, 
^and we find these mixtures to afford good and cheap glass. 



Cornish stone powdered 

fine as sand . • . 
Common salt . . . 

or 
Muriate of potash . . 
Chalk 



Fartaby 
weight 

, 100 
. 12 

> 16 
. 20 



Puts by 

tveigbt. 

Cornish stone powdered 

fine as sand .... 100 
Common salt .... 16 

or 
Muriate of potash • • • 22 
Chalk 16 



*. Having thus described the nature of our invention, and 
the manner in which the same is to be performed, wc 
would remark, that although we have given particular 
quantities of the various materials in the mixture, wc do 
not confine ourselves thereto, and the glass mnnufacturer 
will readily adapt oiu* invention to the object he desires : 
for, it will be seen that an important feature of our.inven^ 
tibn is, in some cases, to reduce the necessity of using so 
much red lead, and, in other cases, to dispense with the 
use of red lead altogether^ and, in other cases, to reduce 
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the extent of using a&atine w saline substances^ by the 
application of other materials. Hence^ supposing a gks^ 
maker is about to apply any of the substances herein men- 
tioned^ as constituting our improvements in the manttfao- 
ture of glass, and supposing him to have a particular 
mixture of his own, which, as before stated, is moftt gene- 
rally the case, he will apply some one or more of the 
matters herein mentioned, for it is not necessaiy that only 
one of the matters shoidd be employed in any particular 
mixture. 

And we would have it understood that we lay no claim 
to the using of any of the other materials herein described, 
nor do we confine ourselves thereto, as there are other 
materials used in glass-making, for various purposes, and 
as is weU understood. But what we claim, as the first part 
of our invention, is, the application of compounds, or salts 
of barium, strontium, and zinc, in combination with silica 
and other materials, in the manufacture of glass ; and, 
secondly, we claim the application of granitic or other 
rocks in which felspar predominates, in the manufacture of 
glass. — [Inralled in the Inrolment Office^ \Qth May, 1838.] 



To Richard Roberts, of Manchester^ in the county of 
Lancaster y civil engineer ^ for his invention of a certain 
improvement y or certain improvements in steam engines^ 
and also in the mechanism through which the elastic 
force of steam is made to give impulse^ and to regulate 
the speed of locomotive carriages. — [Sealed 13th April, 
1832.] 

TotBRE are six distinct features of inventicm embraced 
under this patent; first, a mode of varying the quantity 
of steam supplied to the working cylinder of a locomotive 



' engine) by peculiar construcdons of valves; second, i^ 
mechanism by wfaii;h variable actions of these valves are 
^^fficeted ; third, a mode of reguhiting the supply of water 
io the boiler ; fourth, a contrivance for preventing either of 
liie driven wheels rubbing Upon the rail when the carnage 
is passing over curved lines ; fifth, the adaptation of steam 
ibrce to a break for retarding the progress of the carriage 
wheii required ; and, sixth, a peculiar mode of constructing 
the running wheels. 

We regret that the length of this specification, and thfe 
magnitude of its drawingi^, prevent us fir6m giving it in de« 
tail; but we shall point out the manner in which these 
objects are to be carried into effect, and have no doubt but 
that th^ will be perfectly understood hj our readers* 

Instead of the ordinary slide valve for opening and elds- 
ing the induction and eduction passages of the working 
cylinder, the Patentee employs a cylindrical or prismatic 
tube, working within a corresponding tube or box, and 
Humished with the necessary openings for allowing the 
l^team to ingress and egress. The construction of thi& 
apparatus must be obvious to all acquainted with steam 
engines; but a second similar apparatus is connected 
with this, forming a similar sort of valve for the admission 
of the steam, but subject to a smaller action ; so that 
though the first-mentioned slide valve acts as in the ordi- 
nary way, the quantity of steam admitted to the valve box 
will depend upon Hie extent of action or opening of the 
second valve, through which the supply of steam passes 
from the boiler. 

The action of both these valves is derived much in the 
usual manner, by jointed rods or levers firom some of the 
inoving parts of the engine; but upon the leiigths of som^ 
of these rods or levers wiH depend the extent of ihfe aclioii 
of the vidvds. It is, therefore, ^otitnved that bne of th^ 



1^ or kvc^ forfPHig the connexion with the awuKanr 
y^vf^ efball he capable of ad^ustinent a8 to its lengthf 
^efebiy making the stroke^ an^y consequently^ the sliding 
^tion of tlie y^ye greater qr lesi^ as may be required. Has 
^iistment i^y be piade Igr the man attending the enguM^ 
j|r it may b^ connected to s^ goyemor, wad by that meani 
made se^*^j^§ting> and thereby to determine the speed of 

^f §Pgin^. 
The modie pf regulating the supply of water to the bdkr 

II by a receiving ycsisjs^ placed on thp side of the boiler^ 

into whicb the W^^ter ^m the boiler flows freely. A hoUow 

^^ float is placed within this vessel^ connected by a per-» 

pen4i9l4^ tq^ apd tever^ to the cock in the water pipe 

leading to tbe boilet* When the snr&ce of the water in the 

^jkiVf and> c^nsequaitly in the said receiving vessel, is 

fit th§ height require the elevated situation of the fkMSi 

jp$l canaP the cock to be closed ; but when the surfiu^e of 

the water sinks below the required levels the float will de^ 

IQ^dand cg[ien thci cpt$k> 90 that the water may be allowed 

tQ flow into the boiler. 

Jn order to allow of the two running wheeb to which th« 

driving power is communicated, to revolve with dii&Knt 

f p§eds, or what is termed diftrential motions, when pass- 

j^ over curved lines of rails, the shaft, upon the ends oi 

which the. running wheels are fixed, is made in two patti 

connected by a cylindocal socket Upon each of these 

shafts a pulley or a ch^ wheel is affixed, and driven by a 

St^p or a chain from a corresponding puUey or wheel or 

the crank aide of the engine. These pulleys or chain 

l^he^l^ Hre each attached to the hack of a bevel wheel, and 

turn ^ith tbo^ whP^l§ loosely upon the crank shafts but 

these w|^f }s s^ locked thereto by a mike wheel, which 

takes into both. This mitre wheel is mounted upon a 

stud, which standi out at a i%ht angle from the crank 
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shaft, and is consequently carried round by the crank shaft, 
and thereby made to give rotary motion to the loin^r bevel 
wheels, and through the agency of the pulley, straps, or 
chains, to the shafts of the running wheels also. Now, as 
long as the direction of the carriage continues in a right 
line, the two running wheels wiU be driven with equal 
jpotary motions ; but when the carriage passes along curves 
in the line of road, the inclination of the carriage to the 
right or left, will cause that wheel which runs upon the 
mnaller radius of the rails to be partially retarded by an 
increase of friction ; and this retardation being communi- 
cated through the strap or chain to its driving pulley and 
bevel wheel, that bevel wheel will give a small quantity <^ 
retrograde motion upon its axle to the connecting mitre 
wheels and thereby cause the other bevel wheel to be moved 
onward, and, by that means, increase the rotaiy motion of 
the running wheel upon the outer or larger radius of the 
curve, 

. The mode of retarding or dragging the running wheels 
when passing down inclined planes, is by means of an ordi- 
joary break, the lever of which is acted upon by the po^cer 
of a piston in an auxiliary steam cylinder. 

The novel construction of the running wheels, which 
constitutes the sixth feature of the invention, consists in 
forming transverse grooves in the box of the wheels into 
which the inner ends of the spokes are to be inserted, and 
they are made fast by end discs or cups. The outer ends of 
the spokes are formed with crutch heads fastened to the 
feUoes, which are made of angle iron bent into the circular 
shape, and the outer part is a circle of iron put on wheii 
hot and shrunk fast upon the felloes, whidi makes all tight. 
r^lInroUedin the Inrolment Office, October, 1832.] 
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To William Elliott^ of Birminffhani, in the county qf 
Wairwick, button-manufacturer ^ for his invention qfim^ 
. provements in the manufacture of covered buttons.-^ 
. [Sealed 14th December, 1837.] 

This invention consists, simply, in covering a button with" 
a piece of woven fabric, having a ndsed figure or orna- 
mental device, which shall occupy the centre of the face of 
the button when finished. The description of buttons to 
which this invention is intended to apply, are those made 
with flexible shanks, by covering a disc of metal or other 
material with a woven fabric, as cloth or florentine : the 
union of the materials being effected by pressure in dies, of 
which modes of manufacturing buttons we have given' 
several examples in our preceding volumes, under the 
patents of Sanders, Aihsworth, Ashton, and others. 
• Trifling as this invention (if it cairi be called an in^'^n- 
tion) may appear, the specification is spun out to a most 
immoderate length, by verbose repetition and iirelevant 
description. We shall not, however, inflict upon our 
fi^aders the task of wading through such an uninteresting 
mims, but merely mention the points to which the Patentee 
has thought it necessary to allude. 

, The Patentee refers to the weaving of fancy figures or 
devices in silk, in imitation of embroidery, and to raised 
figures in velvet, the process of producing which, however, 
forms no part of the invention, and are well understood. 
"My inTention,'' he says, *^ only relating to the application 
of certain fabrics, having a set figure or design for the 
centre of each button.*' 

Here, indeed, is the whole invention ; and all which re- 
mains to be said is, that the fkbric may be woven in squares 
to facilitate the stamping out of tlie figures accurately, so 
that the device shall be in the centre; and in order to place 
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the piece so cut out accurately in the dies^ a sliding point 
in the centre of the die^ as a register pin^ may be employed^ 
or it may be done in any other way ; and where the raised 
device is of velvety the centre of the face die may be 
hoUowed out, in order to avoid crushing the pile of the 
fitbric.— [/nro^tf in the Inroba^ent Qfice, June^ 183^.] 



J^ George Rtdbr Peppercornb, of VauxhaUy in the 

parish of Lambeth, and county of Surrey , gentleman^ for 

his invention of an improved machinery, to be employed 

for locomotion on railroads and other roads, which is also 

' applicable to other engines for exerting power. — [Sealed 
31st January, 1838.] 

The principle of this invention eoniists i|i converting the 
eicternid or indirect motion, which takes plf^e in the qi^- 
niM7 4^ught of carriages by quadrupeds, into ^ ipc^je 
direct or primary action, by which the wiiQ^ ^ enabled to 
exert his power with m<»re ecpncmiy, greater safi^, and at 
ipudi higher velocities. It h well known that in ordmary 
draii^^t, a great part of the h<»rse^s muscular aetion is ex> 
erted to carry his own weight, and above a certain velocify : 
any inpmemtuin obtained by the carriage at <iiis point, 
9ot iieii^ig icontini^ed to or parteken ctf by the horse, aooii 
c^BUtes, fmd the animal 19 constrained to exert bis power at 
a lower velocity, by whioh (me part of his museular foisce 
i^ consfumed in carrying his own weight, and the otliLer 
thi^ of .dragging the weight of , the carriage. 

My invention consists, therefore, in the application of a 
certain combination of machinery to effect the raising and 
suspending, or supporting quadrupeds fit for locomotion 
on a carriage or framework si:q)ported on wheels, by which 
the whpte or groat part of the weight of the horse is catf 



Peppeccom^s^ f(rr linpti. In Loeomolive Carriages. 

Hed by the interposition of cettmn nptrngB^ I'C^^ (S^>'^ 
tihd braces. This framelrork being coimeeted to th© e«r* 
riage for conveyance, whatever moinentum tatty he obttiiMBd 
is combined of the iveight of the horse, as well as of tbt 
conjoint carriage, and will follow the law of a^ekiUted mm 
tion ; the naturally interrupted action of dfttught i« wm 
verted into a m*otion, which being transmitted continuously 
and directly to the carriage, constitutes it a primary nift* 
chine for locomotion. 

The action which takes place is, perhaps^ better d«* 
scribed by saying, that in ordinary draught the powfer of 
the horse is incapable of accumulation ; irhereas^ the eb« 
ject of the present invention is to ktott up the aVcrlge 
Expenditure of force by the horse, at constant additiana td 
the ultimate momentum. 

flate v., fig. I, shows a side view or etonrtion of tha 
eoiijoinl carriage ; aiid fig. i, the grdund pla% viz. tiie te«> 
riage of the horse A, and that fo^ conveyance b, (vhidl in 
this plan has the form of a phaeton,) coniieet€d tdgethef 
at c, by a vertical hinge or joint; a, a, o^ ift the axiepaaaiiif 
bter the back of the horse, and screwed or at^jfqped iatd 
t^d blocks b, b, which are firmly eoupled to the unjdi«r 
ilhafts A, A, at ic^, c; this axle slides freely into a beat part 
of the axle arms Cy c. It will be seen by tii« fhmt vitWi 
dg. S, that these aide arms are quite independent of 
the axle a, a, a. The shafts or frame A, hj is bornA 
&y two springs iy d, fim^y coupled in the bed of tht i^e 
arms kt d, di e, e, is the suspension spring bar^ hiding 
Mlily on b, nif^fj the springs to be of wood or metal^ 
dOHnedtbd by a cdid> 6haiti, Ifeather^ l»%ice, c^ metd rods to 
^, g^ ihe saddle bar, whi^h also> as £, p, sUdes fireely on a, a% 
tliili saddle bar is thus formed ; the parts A, ky are truly 
turned to fit corresponding sockets bored in the ftrma ff^ fi^ 
in which they wDuld revolve freely, but ai^ sb^ped by 
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sUid^. my 99»> which fit two cuts or slots in g, g, which is 
shown more plainly in fig. 4^ which is a section of gy g^ 
the cut or slot being one quarter of the circumference^ or 
any other less part, as one sixth of a circle. It will be 
seen hereafter, that this cut is to allow the horse con- 
nected by the saddle », it, to ky ky k, to depress his bind 
quarters or haunches, for the purpose of backing the 
carriage, he is stopped forwards by the stud a/i, m ; n, », the 
saddle, a side view of which is shown at fig. 5, is con- 
nected to the saddle bar at tt, n, by pins passing through 
two tenons in the saddle tree, which is iron, fitting cor- 
fesponding sockets in ky L 

' In fig. ly PsP9 ^^ one, two, or more bent supports be-: 
tweeen A, and a. I call them the upper shafts, although 
when made of elastic wood they answer the purpose of 
springs acting upwards: in the latter case, I prefer to 
make them in two or more slips, in the manner of the 
plates of metal springs; the one sliding on the other 
thuough brackets or couplings fixed to one or the other slip : 
g, qyiaa, bar, at the two ends of which is fixed the leather 
brace, passing over the axle a, a, which carries at the other 
end the spring bar e, e ; round the centre of this bar ;, f , 
is passed a leather brace, which is fixed to some central 
part of the upper shafts, and being continued to the winch 
/, ty is wound upon its axis or roller, and acted on by the 
lever, as shown in fig. 1. 

\ I have described the leverage which I employ; but it is 
evident that other leverage may be employed, the object 
being to raise the horse by the spring bar e, e; in somq 
cases the spring bar €y e, and springs ^^^ may be dispensed 
with, the bar 9, 9, being made the spring, and connected 
dii«otly to the saddle bar. Connected to py p, by a bolt 
at r, are two cheek plates of iron, which carry the axis of 
the wincby and form one half of the vertical hinge connectr 
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u% the carriages $ the connecting bolt of this hinge is an 
upright rod c^ furnished at the top Yiiih. a transverse rod^ 
to which reins may be attached; at the other end^ and 
under the carriage^ it carries a wheel^ and round which is 
passed a rope or chain^ in the manner shown in the ground 
phn^ and fixed at t;^ t^ ; the object of this leverage is td 
guide or turn the conjoint carriage. It is evident that there 
are other modes of effecting this^ but I prefer the above 
described; w^ is a cross piece, removed by withdrawing 
the pins for the admission of the horse. I here observe, 
that I do not restrict, my self to any particular method of 
turning the carriage, but the above described method is 
the one I prefer ; but the bent supports j», j», may be fixed 
to the carriage for conveyance and traverse, on the top of 
|he upper axle a, a, a, a, as is usual with four-wheeled carw 
riages. There is, also, another method I employ for this 
purpose^ in connexion with the vertical joint at c ; this 
jplan is shown by Plan 4, in which a, a, is what I call a 
double traversing perch, which bears upon the centres of 
either pair of axles ; the two ends of this perch are not 
fixed, but allow either axle to traverse to the extent of two 
slots cut through the perch, in the manner shown by the 
dotted lines ; the connecting bolts which traverse the slots 
being fixed to the axles. A bar b, b, which is shown in 
section at fig. 8, is fixed athwart the perch, and on the 
under side is an iron bar, which allows the top of the con- 
necting bolt of the hinge or joint c, to traverse thereon. 

When the carriage is turned, it will be in the way shown 
Jt)y the dotted lines, the hinge or joint c, traversing to b^ 
jand the axles toward each other by the slots in the perch. 
I claim the application of this perch generally to carriages. 
I have called the axle a, a, a, a, a, the upper axle, because 
jn fig. 1, the dotted lines under the axle a, a, a, show the 
Itpplication of an under axle, which I daim to employ in 
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•tertain cases Svhert great strength is T^qtiir^l, 6i fafbfi 
than one horse is drivien abreast, the apjfiiitation I* idfc 
showii in fig. 3; in this case the beiit axle arm c, 6, 
is forniied in thfe same way below as it Is above the centres 
of the- whedS, but it carries neither springs riof shaft J. 
'The under larfe slides through a hole, as ih the upper pSfl, 
tind is prevented coming out by the blocks, through tvhicli 
are fixed transversely foiir pins, aiid dttaiched to the^i pins 
are chains or slight rods, the direction of T^^hich is ^kowh 
by the dotted line carried 6n each side of the Shafts ^, A, 
tip to e, c, the spring bar. When this latter is lowfefed, 
it lets fail the under axle to the gi*6urid, and alley's the 
ingfess or egress of the horse : when raised, it fcarriei^ ^ith 
it the under axle oiit of the way of the horses^ feet, and 
clear of the ground. It is evident froth tfee plans, tfaat all 
that is required to adapt this conjoint carriage as a Idco^ 
motive for railways, is to provide suitable wheels, which 
heed no particular description : it is also evident that thfe 
joint or hinges is not liidispensablie for l*allway§. 

The next feature of my invention is a brak6 (dr *skid)i 
which is shown ih figs. 1, and 2, fo be acted on hy th^ 
driv^ without removing from hi* seat: ^, ^, ktt tw6 
springs of wood or metal, fixed across the axle of th^ bdt- 
'tom of the carriage; they are connected at y, by a h^ of 
rod, which carries two other rods hanging freely ^, J?, td 
withm about twelve inches of the ground ;-the^e v^rtltjiA 
rods are again connected together by abiar which foftftS thfe 
'axle of the brake to small ^^heels ;3', vMch majr b^ fefAied 
bf wood with an Iron tire of some sUbdtance ; tod I pt^t 
'that their circumference should be cut away, ^ fehoWil, tb 
correspond with the periphery of the carriage wheel : ftbtti 
the axle of these small wheels a cord or chain is caitiid, A 
shown, round a loose pulley or sheave on the niain aJde, hi 
fixed to some part of the carris^e nh^ the a^6, llEie toifd ft 
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continued upwwrd, and acted on by a small ma<4j aa 
shown^ in the seat of the driver : the axis of this wiai^ 
pluses through the seat^ ai^d acts in lijke manner an thfi 
other side. Bj acting pn the winch^ the cord firsjt dniMN 
the small wheels or skid close to the periphery of tKe <w? 
nagfK wheels ; and if greater frietio^ 19 required, by ti^ten^ 
^ the c^rd^ the centrifugal action of the main whe^ wift 
draw the brake by bending the springs x, Xy between th^ 
per^>hery of the laige wheel ^d the roadwuy • The action 
<tf the sp?iqgs is confined to a certain distance, by a chaia 
iiliMl to the body of the carriage. 

I (j«im tiie application of this brake to all wheel oar« 
bilges. In 9on]e cases the springs 4^ «» may be veplaced 
by two levers turning on the main axle ; in ibis caae the 
brake must be ssised and lowered; the springs sftv« oae of 
these motianfi- 

I do not claim the particular leverage herein described;^ 
but the pfi^rticulair mode of applying the fflnaU wheels ;t, z. 
Anoiib^ feature of my invention of this mode of appfying 
horae powar is shown in fig. 6, to illustrate the meaner in 
which the horse power is employed for fixed engine purposes. 
tiA the means of suspensions &c. have been previously de? 
•cribed, it will be sufficient to state, that I convert liie upi- 
ward and downward, or alternate rise and fidl which the 
springs give to the horse, into a rotary motion, by connect* 
ing the saddle bar to a crank movement. Here is a 
peculiarity in the crank which I churn as my invention, 
and which I sometimes employ : the lever dj d^ which, 
with the axle c, forms the crank, is iliot fixed thereto, but 
slides fireely in either of two modes, viz. by ia hole bored 
at right angles through the axis of the fly wheel, or by a 
jilot in the lever d, d, itself, and which allows the axis c, fo 
^averse it, grooves being cut in c, for that purpose ; the 
plan shows eitbey way in the sam^e figure. 



68 Recent Pntenh. 

' I call this a centrifugal crank, because the length of its 
Ifrerage varies with and accommodates to the work to be 
done^ or the quantity of power employed, which is particu- 
larly needful in the iabove mode of employing horse powers 
as the horses* paces are necessarily irregular. I remark here> 
ftat I employ a moveable platform to induce the horses' 
motion, which having been heretofore used, I do not 
describe. 

I should observe, that in Plan 1, the upper shafts />, p, 
tare fastened to the upper axle a, a, a, a, by a leather brace; 
which is passed under and over the axle, and continued all 
the way down the shafts or springs p, p. I have Also 
omitted to describe two C springs introduced in the plan} 
which are not indispensable, but when used, are to support 
the above upper shafts p, py and add to their elasticity ; the 
bending of the latter is allowed for by slots on the cheek 
plates of the' winch at r. ' 

. When two horses are to be driven abreast, no alteration 
need be made in the arrangements ; they may be raised 
simultaneously or separately, but I prefer^ nevertheless, t6 
supiport the centre of the axle «, «, by another upright 
cresting oh an additional shaft or pole^ to pass between the 
two horses. In some cases I employ one or more horses 
in front, connected to the wheel horses in liie usual way, by 
traces and a splinter bar: this does not, of course, apply 
to railways, where each horse must be supported, in order 
that he may be carried with the same velocity as the car- 
riage. Shoidd it, however, be desirable to have a horse, or 
horses in front, I continue the upper shafts beyond the axle 
bar a, a, by which it is supported to a convenient dis- 
tance for suspending the front hoi*se by an iron frame 
similar to the bent or cranked axle a, a, of the wheel horse; 
but connected to the upper shaft by a central bolt, which 
allows it to traverse freely rcund 3 the lower ends are to be 
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connected by traces to a splinter bar in the usual way^ the 
front horse being furnished with the same description of 
saddle as the wheeler^ connected and suspended in the 
same manner. 

I have thus described^ to the best of my knowledge^ the 
manner in which my invention is constructed ; but it is 
evident that there are certain parts which may be varied 
under different circumstances ; but I claim^ as my inven- 
tion^ the raising and supporting^ &c. all quadrupeds upon 
the carriage^ as described^ with a view to their exerting their 
power to greater advantage than by ordinary draught when 
imsupported. 

I claim the application of this principle to all carriage^ 
whether pleasure^ agricultural^ or industrial^ and those used 
for military purposes^ as well as artillery or gun caxriagei^ 
and such carriages has have been used as sleighs^ by the 
medium of runners in Ueu of wheels in certain cases^ the 
same combination for suspending or supporting the horse 
being used, viz. first, the combination of upper or upper 
and under axle, axle arms with the shafts, the leven^e of 
whatever kind for raising or lowering the horse, the bar|y 
saddle, &c.; second, the double traversing perch; thirds 
the brake ; fourth, the centrifugal crank and its application 
to the above combination, as well as for general purposes ; 

• 

and I do not, in all cases, use all the parts of this ma- 
chinery, but what is sufficient of them^ with lightness an4 
strength, to produce sufficient levei-t^e to raise and sustain 
any quadruped, with a view to locomotion in the manner 
set forth.— [Im-oUed in the Bolls Chapel Office^ July, 1838^] 

Speciflcalion draTvn by Messrs. Ne^ion and Berry. 
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To Charles Fitton^ woollen mant^acturer^ and Georgb 
CoLLiBRj mechanic, both of Cufnberworth Hatty near 
Wakefieldy in the county of York, for their invention of 
improvements in power foaww.— [Sealed 11th January, 
1838.] 

Q^nts inyention of improvements in power looms is divided 
ihto flv^ distinct heads, which are thus described by the 
iHttetitees t^-First, a mode of beating up the weft by th# 
ftpplieation of estcetitrics, or cams, in place of the crankH 
heretofore employed ; secondly, attaching the batten or lay 
to a carriage or frame, in place of using a swinging motioft 
AS heret<tfore practised ; thirdly, a mode of suspending the 
ti*eadles, whereby the warp threads are not so much woril 
#s heretofore \ fourthly, a mode of relieving the {MK)mi«- 
hences or projections in the shuttle boxes, in order to the 
buttle being thrown across without exerting so much ftvee 
%s heretofore, and, at the same time, avoidmg the injurious 
iffeels heretofore consequent on the application of some*- 
what similar apparatus for like purposes ; uad, fifthly, a 
'Biode of regulating the weight on the warp beam* 
« Rate v., fig. 23, represents a transverse section <rf the 
4eoin, showing the positions and the operations of 4iie 
l^drts conistituting the three first heads of the invention* 

The construction of looms being well understood, the 
Pftlaitees consider that it will only be necessary to ex^asli 
*tiie variations consequent on applying the several no^l 
iparts, in order to work a loom according to their improve* 
ments ; and, as such parts are shown in connexion xnth 
the ordinary parts of looms, a workman will not only 
readily trace the new arrangements, but will see their 
relative positions and mode of working in respect to the 
other parts of looms. 
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The first head of the invention relates to applying the 
cams tty and by for the purpose of beating up the lay or 
bottom^ and for taking the batten or lay back again. Th6 
object of applying cams in place of the cranks heretofofe 
used; is to obtain a beating up of the weft, more resembling, 
in effect, hand-weaving, than can be «»ompIidied by using 
of cranks; for it is evident that when cranks are uaed> 
the l&jy as it aj^roaches the w^ and beats it up^ is tra» 
veiling at a decreasing i^eed^ and finishes the act 0t 
beating up at a time when the crank is in its worst posi-* 
tion, and at its lowest speed. 

NoW; it is known that the weaver, in working with tt 
hand loom, gives a sharp stroke at the moment of beating 
up, and it will be evident that, when using cams or excen« 
tries, the beating up may be effected with a degree of 
sharpness, according to the cut of the cams. This may b# 
regnlatfd even with the same cams, to different degrees «f 
sharpness, by having the parts of the frame hereafter de^ 
scribed, against which the cams work, capabk of befaig set 
more or less vertically. 

The cams a, ft, are affixed on the main aids 6, of the 
loom, and in place of the batten or shuttle board being 
suspended or swinging on swords, as is the most usual 
practice, we prefer the batten to be affixed to a carriage 
tf, d, (which constitutes the second head of the inventidh), 
having adjusting plates a, and /, for the cams a, and i, 
reflectively to act against, and by which means the Ctat^ 
riage dy dy is forced to and fh>. 

The carriage dy dy slides or moves to and firo on the 
guide pulleys gy ^, which may be provided with means of 
adjustment whereby to enable the direction of the blow t6 
be varied, and in place of having a horizontal movement^ 
it may strike at an angle similar to that when the bat teii 
swmgs. 
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' Although we prefer the batten to be affixed on the car^ 
riage d, it is evident that the cams ^, and b, may be used, 
and the batten or lay suspended, or swing to and fro on 
swords as heretofore, having only so much of the frame 
of the carriage dy as will enable the cams or excentrics a, b^ 
to perform their parts. 

. The third head of the invention is the treadles A, A, 
which respectively move on an axis », carried by the sM- 
kig plate k, which plate is capable of moving up and 
down on guide rods ; hence the treadles can be thrown 
off or out of the way of their cams or excentrics. By this 
meluis only so much of the warp as is required for opening 
the shed will be moved, and hence the warp threads will 
not be so much worn as when the whole of the warp is 
moved up and doMn. The figure shows the nature of the 
leains, the loom being harnessed for weaving four4eaved 
twilL A perpendicular rod by is attached to the {^te A, 
and also to the lever m, the latter having a rod n^ connected 
thereto by a joint, and at the end of the last mentioned 
rod there is a treadle or stirrup, by which the workman, 
when he wants to raise the plate Ar, presses the lever down, 
it being held in its proper position by a spring catch. 
. It will hence be evident that in case any of the threads 
pf the. warp bi^eak, and it becomes necessary to get the 
warp threads in one plane or nearly so, the workman, by 
(sliding up the plate *, vidll remove the treadles away from 
the. cams, and when tlie warp has been pieced up, the 
plate may be restored to its position again, 
r Fourth head:— In most power looms there are used 
w^at are called swells, or projections, or -prominences, 
iWhich are connected with suitable apparatus for throwing 
^the jk>om put of work, in case the shuttle does not enter 
porrectly into the shuttle box at the end of the race or 
shuttle board; but in using that apparatus, the shutUe^ 
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at the time of pickings has to be driven out of the box 
with a force sufficient not only to throw the shuttle across 
the loom^ but further^ to overcome the pressure of the 
springs and apparatus of the swells or prominences on the 
opposite side^ which is prejudicial. 

Some attempts have been made to withdraw the swells 
or prominences^ at the moment previous to picking, but 
without comjdete success ; for the apparatus so emfdoyed 
is such^ that^ in the working of the loom, it is liable to 
trap the shutUe^ by throwing the bent levers beneath the 
shuttle box over their tops, when the loom is required for 
any purpose to be turned back, or in an opposite direction 
to the ordinary movement of the main shaft : or else, the 
Jiait levers have been so arranged in respect to the in* 
struments which lift them in order to relieve or remove 
the swell or prominence, that the levers can pass beyond^ 
and, in moving forward, slrike against the instrument, and 
discharge the parts* 

According to our invention, the instruments used fen: 
lifting the bent levers are plates partly inclined, shown in 
the partial end view, fig. 24, so that the levers of the batten 
or lay do not pass off the plates or lifting surfaces^ and in 
coming forward, the levers are supported by the plates for 
a greater length of time, and allow of the picking being 
better performed. 

' The levers of the swells or prominences are shown at o, 
in the shuttle boxes, and j!?, their springs, as heretofore; 9, 
is a lever at one end of the loom, mounted upon an axis 
'fixed in the framework or standard. This lever is acted 
upon by a tappet r, upon the main shaft, which, as it re- 
.volves, acts upon the lever y, and lifts the plates «, at the 
end of the lever at the moment just before the picking 
takes place, when the shuttle maybe driven across without 
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impediment of the swell or stop in the 1>ox from which it ii 
diliwn. 

By iising a length of plate e, the back surfaees bemg 
slightly inclined downward for about two-thivds of ita 
lengthy the batten or lay^ on going back^ will not cause the 
lever q^ to pass off the plate^ and in place of being suddenly 
acted upon by the instruments as heretofore used^ the lever 
is gradually acted upon by the plate^ and in no ease throws 
the levers over the ordinary stop t; consequently the 
shuttle cannot be driven against the warp tht^eads^ and 
hence^ by not passing off the instrument or plate s, the 
levers cannot come suddenly against such instniment aad 
derange the loom. 

The fifth head of the invention relates to a mode of regu<>- 
Iiting the pressure of the tension eords passed round the 
warp beam^ for it will readily be understood^ that as the 
warp threads are drawn off the warp beam^ its diameter wiH 
gradually decrease^ consequently the threads are resisted 
with a different leverage. 

N0W3 in order to accommodate such difference of lever- 
age, we so arrange apparatus shown in the par^ back 
view^ fig. 25 J that the suspended weights upon the tension 
lever may be gradually moved, in order to compensate Ibr 
such varying of the leverage. The weight v^ is capable «f 
sliding along the lever u^ and according to the distance it is 
fVom the fulcrum, so will be its eibct upon the lever u : 
hence, supposing the weight to be at its furthest distance 
from the fulcrum, the friction cord or band w, will be ex- 
erting its greatest force; but if suitable arrangement of 
apparatus be worked from any part of the loom to draw 
the weight t?, slowly towards the fiilcrum, the force of 
the weight vnll progressively decrease. To effect thtei 
object, we attach to the weight i?, a cord Xy the other end 



Lowf?8ffor Impth ifet Propelling Vessels. M 

of which it iiffilc^ to a drum or pullej y^ on to whkh it 
can be wound^ by a train of wheels connected to the end 
of tiie ade of the warp beam^ as shown in the figure* The 
cifect of this is> that as the warp on the beam decreases in 
bulk or diameter the weight will be didden towards the 
iulonimj and the tension reduced to anjr degree that mvf 
be required^ and thereby a greater uniformity of tension 
given to the warp yams than heretofore. 

Having thus described the nature of our invention^ and 
tiie manner of combining and applying the various parts^ 
we woidd have it understood that we lay no claim to any of 
the parts of a loom separately ^ and some of the parts may 
be in some degree varied^ but we believe the arrangement 
shown to be the best for that purpose. And it will be 
^evident that either of our five improvements may be used 
separately^ without the necessity of using all of them in the 
asms loom^ which latter is what we {Hefen 

But what we claim as our invention is^ first, the mode of 
beating up the weft by the application of cams or exeen* 
tries, as herein desmbed ; secondly, the mode of working 
tiiebattaa or lay by a carriage in place (Xf swords; thirdly, 
tiie mode of suspending the treadles, as h^iein described ; 
fourthly, the mode of relieving the shuttle firom the swells 
.or prominences, as described; and fifthly, the mode of i^ 
gulating the effect of the we^hts, as herein described*-^ 
[IwrolUd in ike Itirolmeni Office^ JWy, 1838.] 



To jAiktfiS Lowi^, of King -street, OH Kent -road, in the 
county of Surrey, mechanic, for his invention of improve^ 
ments in propelling vessels. — [Sealed 24th March, 1837.] 

This invention consists in a mode of propelling vessels by 
means of one or mors curved blades set or fixed on a re- 
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volving shaft below the yvOier Krie of tKe vessel^ and ruii- 
niiig from stem to stem of the vessel. 

Plate VI., fig. 6/ represents ;so miich of the stem of a 
vessel, having my apparatus applied thereto for propelling, 
as vtdll enable me to explain' the nature of my invention : a, 
being the shaft or axis on which the curved blades are set or 
affixed, this phaft or axis is to receive r<katory motion from 
a steam engine or other suitable power; £, i, are four 
curved blades, each a portion of a curve, which, if con- 
tinued, would produce a screw ; but here I would remark, 
that screws have been heretofore attempted to be used, and 
have failed of success, which has been owing to the water 
not being able to pass away, but that may be stdd to pro- 
duce a choking action ; and my intention is such, that 
there being only sections or portions of a screw employed, 
each blade is a propelling instrument, which aQows the 
water to pass away in all directions, except at that point 
where the instrument is in full action : hence there is no 
choking or holding the water towards the centre of motion, 
which is the case in using complete screws. 

Fig. 7> shows a portion of the shaft or axis, having only 
one blade or section of a screw, and fig. 8, shows an ar- 
rangemeht of two blades, one placed in the same line with 
the other ; but I should statie, that although this is an im- 
portant improvement over the use of the complete screw, 
yet so far as my experience has gone, I have not found 
such an arrangement so good as the using each section of 
a screw or blade out of the line of all other blades, as is 
shown in fig. 6. The blades, it will be seen, are at the stem 
of the vessel, and the shaft on a line parallel with the keel, 
and the shaft, in passing through the vessel below the 
water line, is through a stuffing box in order to render the 
same water-tight. 

It should be stated, that although 1 prefer to have the 
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shaft above the keel^ and in a parallel line with it^ and the 
propellers at the stem of the vessel^ I do not confine my-* 
self thereto, as a shaft or shafts below the water line having 
similar propellers, may be used at other parts of the vessel, 
such as at the sides or at the dead wood; but I believe that 
such arrangements are not so convenient as those shown 
by the drawing. And it should be stated, that I am aware 
that propellers, haiving somewhat similar action, were some 
years ago expeiimented on, and for which invention a 
patent was taken by Edward Shorter, such propellers being 
carried by certain outriggers over the bow of the vessel, as 
is shown and described in the specification of his patent, 
but the same failed. I do not, therefore, claim the applica- 
tion of curved blades generally, but my invention relates 
to the modes herein described of propelling vessels by ap- 
plying one or more curved blades on shafts or axis below 
the water line of such vessels. — [IwroUed in the Inrolment 
Office, September, 18a7.] 



To James Buckingham, of Ch*eat Randolph-itreet, 
Camden-town, in the county of Middlesex^ civil engineer, 
for his invention of certain improved combinatione of 
machinery to be applied as mechanical agents in a great 
variety of situations, in which toothed' gear and other 
mechanism have been heretofore employed, — [Sealed I7th 
June, 1837.] 

This invention consists, in the first place, in an improved 
arrangement of levers, to be acted upon by a rotary crank 
or cranks, whereby certain movements are obtained, which 
are peculiarly applicable, when in combination with other 
apparatus, to the raising of water from wells, mines, and 
other low situations, or with other suitable apparatus to 
raising loads or weights. 

VOL. XIII. Q 



The arrangement of mechanism employed to effect the 
&nlt mentioned object^ is shown in Plate YL^ at igs. 1^ and 
% connected with a system of asoendfaig and descending 
buckets^ and other machinery^ which forms the snlgect of 
a patent granted in England to Jacob Filton Slade^ md 
dated the 11th day of January^ 1836^ in which jiatentri^ 
I am interested* 

Fig. \y represents a side elevatidn of my improved ar- 
rangement of two pairs of levers in coBoexion with a 
double cranky the shaft of which oraidc is mounted in 8ui<^ 
aUe standards^ and the fulcrum a^le on which the levers 
ium^ is also mounted in the same standards : fig. 2^ is a 
front elevation of the same; a, u, are the standards or 
framework^ supporting this part of the machinery ; b^ i, 
is the cranky the ends of its shtA turning in the standaida 
— this crank shaft may be driven by a winch^ by a band or 
l^uHey^ or by toothed geari c, Cy is an upper riiaft^ also 
supported by the standards^ which shaft farms the fulcrum 
or axle of the levers d, d^ To any part of these levers^ rods 
tf e, may be attached, as shown ; and the reverse ends of 
these rods being connected to the cranks by b, the rotation 
of the cranks yhlU actuate the rods and levers, giving a re* 
ciprocating ascending and descending action to the levers. 
I^ therefore, the buckets below be connected by rods, 
chains, or ropes, to the levers d, d, they will be raised tod 
depressed alternately as th0 levers move up and down^ 
which will effect the object desired, viz. raising and de- 
pf^Sfiiiig, or working the buckets by a reciprocating actioii> 
for the purposes described in Slade^s specification. 

It is obvious, that this adaptation of levers and rods to 
drimks, for raising weights by reciprocating action, admits 
of some variations, viz. by placing the crank shaft above tb^ 
#hid[t of the levers, or by the side of the lever shafts ob- 
serving, however; that the two shafts must be eisMiif 
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jferallel to each other* And a further variation may be 
made by employing double sets of levers ; that is, two levers ' 
dy dy mscf be connected to each crank by by means of rods 
Cy €y as shown in figs. 3, and 4, that the chains, rods, or 
ropes for working the buckets (or raising any other 
weights by a redprocating action), may, according to the 
lifting power required, be connected to any part of the 
levers between their fulcrums and extremities, and that the 
said chains, rods, or ropes for lifting may be attached to' 
one or both arms of the levers. 

The second feature of my improvement, is a mode of 
opening the valve or valves of th^ piston of a pump or 
machine for raising water s fig. 5, represents, in section^ 
the upper cylinder or bucket, shown in connexion with the 
machinery in figs. 1, and 2, from whence tl^e ws^tey is ^ 
1^4rawn by the ordinary operation of pumping j a, \s ^he 
piston, supposed to be in the act of descending, at which 
time it is necessary that the valves J, ft, should be opened 
to allow the water to pass through freely, and prevent a 
ccmcnssion which sometimes takes fdaee from a confined 
volume of air, when the piston descends towards the sur-* 
fyce of the water. To the upper part of the piston rod, a 
jmnted am c, is attached, which carries a small jointed 
ann d, at its end« The arm c, when fallen into the hori- 
zontal position, is stopped from descending further by a 
ehoi^der that moves upward finely. The smaller arm d^ 
is in like mamaer stopped by a shoulder above, but is 
lAowed to fidl ; it is, howeyer, held in its straight position^ 
hf a weight or spring, and lEbnneeted to it is a chain leading 
ffewn to the valves. 

Soon after the piston begins to descend into the cyUnder^ 
the end of the smaller arm dy comes against an elevation 
otiappet on the edge of a vertical side rail at jt, which 
the amas Cy aikd d|, to be forced up into the inolined 
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position shown in the tkigare^ and thereby to draw up the 
cord or cords^ chdn or chains €y which lifts the valves by bf 
and opens the water ways. When the piston has descended 
nearly to the bottom of its stroke^ die arms c, d, by passing 
the recess y, are allowed to Ml into their horizontal posi* 
tionsj as shown by dots at w, which allows the valves to 
close^ and when the piston ascends again, the end of the 
arm d, comes against another tappet a^, on the edge of the 
vertical rail, which forces down the arm dy as shown by 
dots at V, and the piston rises to the top <^ its stroke^ 
having the valves closed. — [Inrotted in the BoUs Chcqfel 
Officei December^ 18370 

Speeiiiettion drairD by Metfri. KewtoD and Berry. 
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To Richard Sheppard, of Newport Pagnal, in the county 
of Buckingham, carpenter and builder, for his invention 
of improvements in tiles for covering roofs. — [Sealed 1 7th 
August, 1835.] 

This invention consists merely in making ilea with a pe* 
culiarly formed groove, so that when placed together, as on 
the roof of a house, they may fit tightly one into the other. 
Pig. 9, at Plate VI., represents a transverse section of two 
of these improved tiles connected together as they would 
be when used for covering the roof of a house. Fig. 
10, represents the i^paratus employed for forming the 
tiles, and which consists of two pressing rollers, the upjp^ 
one having a groove of the required shape formed at one 
end of it; the lower roller caiiie^ a board, upon which the 
clay for making the tile is placed. It will be seen that this, 
board also has a groove, similar to the one en the upper 
roller formed in it. 

' The Patentee has an apparatus for cutting the elay into 
the required thickness, which ^oonsiBts of a box haiiiig^A 
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^tbf^tron'; wires pljtced horizontally aoxMs the end of 
the box^ and the day bein^ foreed out at that end, it cones 
ottt in the required thickness. 

Fig. 11^ represents the apparatus employed by the Pa« 
tentee for cutting and trimming the tiles^ and consists of a 
block a, on which the tile is placed tor trimming, and which 
is of the same form as the tile ; a double cutting-knife b, is 
also mounted on a pivot Cy and the whole is m<mnted on a 
ctariage that is made to slide in grooves, so that the tUe 
may be subjected to the action of a press, which is j^aoed 
in front, but is not ^own in the drawing. After the 
workman has brought down the double cutting or trimming 
knife by the hand, and cut off or trimmed the tUes ircMn any 
lumps or protuberances at the sides, which would prevent 
them from laying flat upon each other, he then pushes the 
board, knife and tile forward into the press, and subjects it 
to a considerable pressure, and when taken out it may be 
dried and burnt, and then it will be fit for use. 

The Patentee says, in conclusion, that he does not mean 
or intend to claim as his invention, the apparatus for 
making the tiles, nor does he confine himself to that pre* 
dae method of carrying his invention into effect ; but wh«^ 
he claims as his invention is, the forming of tiles for roofs 
with a groove, by which the tiles may fit the one into the 
other, as above described. — \Jnrolled m the Inrolment 
Office^ October y 1838.] 



To Louis Elisee Seignettb, of Mincing-laneyinthecUy 
of London^ merchant, for improvements inpreserving animal 
and vegetable substanceSy being a communication from a 
foreigrier residing abroad.— [Sealed 2l8t March, 1836.] 

Th& Patentee, in his speeifieation, has described several 
modes of preserving animal and vegetable substances, but 
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iSktj are «I1 founded upon tbe same principle^ namrif^ pre* 
iKnting oxygen firom erasing into contact iiith the ^Ub" 
stances to be preserved. The firat process employed \ff 
th^ Patentee is as follows :-^He takes the meat, either raw 
or partly cooked^ and placies it in a solution of aalt aiMi 
nitre for from four to twelve hours^ according to the size of 
the pieces to be preserved. The meat is then pacl^d 
in tin cases, and the atmospheric air i^ontained therein is to 
be exhausted by an air pump or otherwise, so as to form % . 
partial vacuum, which must be filled up with a solutioii 
of salt and water, or brine ; the tin case must then be re- 
versed, or placed head downwards in a vessel containing 
salt and water, and a quantity of carbonic add gas is thai 
ailowed to run in firom a pipe, or be pumped in, which will 
displace the salt and water; the tin case must then be 
festened up in an air-tight manner. 
- The next method in which the Patentee proposes to pres* 
serve animal and vegetable substances finom decay, is some-*- 
what similar to the above, and rather more advantageous. 
By this method he does not require any vacuum to be 
made by means of an air pump, but merely fiUs the tot 
ease, when ready packed with meat, with a brine, and thm 
ifeverses it as in the former process in a vessel containing 
dalt and water, and allows the cari>onic acid gas to ran into 
it ; and to counteract or prevent the eflfect of any <»ygen, a- 
small bag of iron filings, or small pieces of iron, is put vb^ 
the top of the case ; and as the specific gravity of oxyg^i is 
less tban that of carboniii^ acid, the oxygen will natuiallj, 
rise to the upper part of the vessel, ftnfl enter into qombina* 
tion with the iron placed there for that purpose. 

In the third proce^ the Patentee dispenses with the use 
of salt and water and nitre altogether, and instead thereof 
he employs vinegar, in which he f»teepa the suhotances to 
be preserved ;. the tin ecma are abo $lkd with viaegwQ^ 
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Whteb is dii^laced by the carbonic acid gas^as in the other 
process. 

The PateHtee here observes^ that it may be as well to 
iHthNluoe a^ small piece of calcined charcoal into the upp^ 
juat of each case^ to counteract or destroy any disagreeablp 
B&ell that may arise. 

In preserving fifldi, the Patentee says^ it shonld be lightly 
salted^ and treated in other respects in the same manner as 
other animal substances; and to preserve vegetables, they 
ahottld be first plunged into boiling hot water to preserve 
tiiew fonuy and prevent them from changing colour.-^ 
[InriMed in the Inrolment Office, September^ 1836.] 



To David Stsvenson, qf Bath-place, New^oad, in the 
county of Middles^, gentleman, for a Hew method iff 
preparing writing paper, from which writing ink cannot 
be expunged or abstracted without detection, being partly 
a communication frmii a foreigner Residing abtoad,-^ 
[Sealed 2nd March, 1837-] 

This isventito is for mricik^ a metallic solution to be in- 
corporated in writing paper, and which will not discoloui^ 
er present any difibrence in the outward appearance 6f the 
pi^^,. but will immediately point out, by means of 
a stain, any attempt to erase any word from the paper, or 
^slruff^ it by means of any chenlical agent thiat will act 
upon- \<rriting ink ; and although the invention is exceed^ 
ingly sknple, the Patentee has contrived to spin Qut his 
specification to a most immoderate length. 

The invention merely consists in making a solution of 
manganese, combined with a solution of pnissiate of potash^ 
and introducing the same, when so combined, into the 
pulp vat while the paper is in the course of manufacture. 
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The manner ul which the metallic solution is made is 
thus described by the Patentee :— "Take a quantity of the 
manganese of commerce, such as is used by paper-makers 
to make the bleaching gas, and add to it twice its weight 
of muriatic acid, and let the action of the acid upon the 
manganese be assisted by applying a gentle heat to the 
leaden or other vessel in which the aforesaid ingredients 
are placed. The gas which is thus evolved may be allowed 
to escape into the atmosphere, as it is of no use for the 
purposes to which this invention is applied, and it will not 
deteriorate the atmosphere. The clear fluid in the leaden 
or other vessel must then be drawn offy and a quantity'of 
pulverised chalk or whiting mixed with water until it ar- 
rives at about the consistence of cream, must then be added, 
and after the effervescence occasioned by this addition has 
ceased, the mixture is then to be heated until near the 
boiling point, when it may be allowed to cool and settle, 
and the clear fluid drawn off. A small quantity of pnis- 
siate of potash must then be dissolved in some water, 
which ought be made w^arm for the purpose of assisting 
the solution.'^ 

The Patentee does not inform, us in what respective 
quantities the solutions of manganese and potash are to 
be mixed, but he states that three quarts of the mixture 
will be sufiicient for one hundred weight of rags made 
into a pulp. 

The. claim set out at the conclusion of the specification 
is, for any metallic solution which does not discolour the 
paper, and which will answer the purpose required; 
namely, the detection of any intention or attempt to erase 
or expunge any letter or other mark upon paper so pre-^ 
pared. — [Inr oiled in the Inrolment Office^ September , 1837.] 
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REPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. 

(Continued from p. 50.) 

March 20, 1838. 

The PR£8iDi£NT in the chair. 

The abstract on the paper on the floating bridges havihg been 
read» Mr. Rendel remarked, that as the same velocity could not 
be acquired in the manner proposed as by a paddle-boat, the 
question to be considered was, as to the advantage of employing 
the fl oating bridge in preference in particular cases. They had 
to consider to what width of ferry the floating bridge is appli- 
cable i what the maximum velocity ; what the expense of piers for 
paddle-boats. The great disadvantage of paddle-boats results 
from the difficulty of making fast, and of getting the cargo on 
and off. If we take as the measure of advantage the facility 
afforded by the floating bridge, then its superiority is very great. 
But the question is one of time, as well as of accommodation.' 
He was of opinion, that a velocity of more than eight miles could 
not be attained by these boats. Now, if a paddle-boat could 
be impelled ten miles an hour, the time of landing, which would 
amount to ten minutes, would compensate for the increased speed.' 
' He conceived that the chain might be applied to a distance of 
three miles ; the time of crossing and- the expense of the chain' 
were the only limits. Mr. Parkes remarked, that Mr. Rendel 
undervalued the advantages of his plan. In crossing the Mersey, 
for instance, excepting at high and low water, they had to run 
tip or down, whereas the floating bridge would go straight across. 
There was great loss of time and uncertainty with the paddle- 
boats. They were frequently only a quarter of an hour in cross- 
ing the Mersey, but he had himself been three-quarters of an 
hour in crossing from Liverpool to Birkenhead. A simple beach 
being sufficient for landing was a great gain, whereas to get paddle- 
boats alongside extensive and expensive piers are required. 

• VOL. XllU P 
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•* The Land Sanreyoi''« fSiieOMot." Hj Oeorge Heald. 

Tbe UMtriiBient to wbich the abore aame in anigiied; w«i ia- 
YeDted for the pnrpooB of Avoiitiiig the lieci^sity of performing 
long arithmetical calcolationfl in sarveyiog estates ; the results 
are given at once by the adaptation and inspection of the instm- 
ment. It may also be applied to extracting the square roots of 
nnmbersy and to the other purposes to which the Gnnter's scale 
is applicable. 

The instrument consists of five concentric circles^ whereof the 
four inner ones are on the outer edge of a card moveable about 

* - . 

a centre^ and the fifth on the outer circle is fixed. The cirqum- 
ferences of the two outer circles— >that is, of the fixed circle^ and 
the circle at the edge of the moveable card — are divided into 
106T> logarithmic portions representing links^ the divisions being 
carried round in a contrary order, on the two circles. The third 
circle is divided to represent acres; the fourth to represent 
perches ; and the fifth, or innermost circle, expresses the area in 
acres, roods, and perches. 

The author then describes the method of using the instrument 
for the solution of questions similar to the following. Knowing 
the diagonal and the two perpendiculars of a quadrilateral, or the 
base and perpendicular of a triangle, to determine the areas of 
^e respective figures ; the result is known at once in acres, 
roods, and perches, oh inspecting the fourth or fifth circle, ac- 
cording as the area is greater or less than half an acre. The in- 
strument may also be applied to computing square yards ; to 
extracting square roots of numbers ; and to tlie ordinary opera- 
tions of multiplication and division, in the same manner as other 
logarithmic lines, 

A great advantage of this instrument results from the gradua- 
tion being on the circumference of a circle. Great enlargement 
of the divisions is thus obtained, and in a far more convenient 
form than by drawing a slide, as on the common slidii^ rule ; 
the diameter of the outer circle in this instrument is sixteea 
inches. Th9 author considers that a circle of eight inches dia- 



neter woqM h^ fufficientty acciirate for praeti^ftl piiqMHM ;. »94 
»iich an inilniiiient would be extremely eonpact and portabki* 



Profieaior WHlii gate a brief account of hh inveatigatioiiQ ot| 
the forms bes| adapted for the teeth of wheels, and exhibited 
eevend models of teeth. The eubject mighl be conceived lo be 
vrorn almost threadbare^ so ranch has been written and said 
abent it ; and practical men seemed well satisfied with the forma 
already in use, and the inrinclples on which they were asadet 
These did not, howeTer, appear to him as the best suited to thf 
wants of modem practice. It was a geoenil opinion that anly 
certain car^os were adapted for the teeth of wheehh^namel/i 
the epicycloidal t he trusted he should beable to show thatthera 
were many others. He beliered he had laid down a method of 
drawing a curve suited to ali the wants of modem practioe; in 
general^ teeth are epicycloidal with radial straight lines. The 
consequence is, that a wheel of 50 teeth made in the usual man* 
ner to work with one of 30, will not work with one of 60 ; tmd 
to effect any other combination the founder must make a new set 
of patterns for every new combination, instead of having bol 
one pattern of tooth ; and he should endeavour to show how the 
epicycloid might be adapted, so that the same wheel may drive 
two or more whose number of teeth is different. Another most 
important problem wa9i that haying a tooth of any given form 
to determine a tooth which. would work correctly tvith it* 

Such were som^ of the general feature! to which his atten* 
tion had been directed, and the practical method of ejecting 
these objects beiQg fully set forth in his pap^f, he should merely 
fhow the application as made for tb^ workshop* 
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March 97 f 183$. 
The FaBsiDENT in the chair* 
i* The Canal LifU on the Grand Western CanaL*' By 

Green, M* Inst. C. £. 

The lift, which is the subject of the following paper, wai 
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erected by Mr. Green in the year 1S35, on tbe Graod Wettern 
Canal, and has been in operation ever since. Lifts are not in- 
tended to sapersede the use of canals in all cases, but in those in 
which a considerable ascent is to be overcome in a short distance, 
ttid in which tbe water is inadequate to the consamption of a 
common lock, or in wbick the funds are inadequate to the execn- 
tion of tbe work on a scale adapted to such locks* 

This lift is 46 feet in height, and consists of two chamberst 
similar to those of a common lock, with a pier of masonry be- 
tween them) each chamber being of sufficient dimensions to 
admit of a wooden cradle, in which the boat to ascend or descend 
floats. The cradle being on a level with the pond of the canal» 
a water-tight gate at the end of the cradle and of the pond of the 
canal is raised up, and leaves the communication betwixt the 
water in the canal and in the cradle free, and the boat swims into 
or out of the cradle. 

• . The cradles are balanced over three cast-iron wheels of 1 6 feet 
in diameter, to the centre of one of which is fitted spiir and bevil 
^ear^ so that the motion may be given by machinery worked by 
the hand, without any preponderating weight of water in the 
cradle^ when scarcity of water renders this necessary. To this 
hand-gear is also attached brake wheels and a brake lever for 
regulating the motion. For the details of the construction of this 
machinery, and of the manner in which the lifts are vv<»rked, re- 
ference must be had to the drawings. 

It is obvious that the weights of the additional length of tbe 
suspending chains on the side of the cradle which is the lowest 
must be counterbalanced ; for this purpose there is attached to 
the under side of each cradle a chain of equal weight per foot 
with the suspending chain, and this elongates under the ascend- 
ing and is shortened under the descending cradle ; thus the dis- 
parity in the weights due to the suspending chain is obviated. 
'. It is so arranged that the water in the upper cradle is about two 
inches below the level of the water in the pond : the consequence 
f^f whi^b isy that the upper cradle has a slight preponderaiice 
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firsts sufficient to set tbe machinery in motion; the weight of 
this water is generally about one ton $ it may, however, be regu- 
lated at pleasure* * 

The strength of materials is the great desideratum in machinery 
of this nature, and though the lift here described js but 46 fretf 
and the boats about 8 tons, the same method is applicable to much 
greater height and larger tonnage. The advantages of these lifts 
oVer common locks are great economy of eonstmction, and great 
saving of time and irater* 

The time occupied in passing one boat up and another down 
this lift of 46 feet is three minutesy who'eas thirty minutes would 
be required to attain the rise of 46 feet by locks f thus the sav«« 
ilug in time amounts to •^ths for boats of eight tons. 

The quantity of water consumed is about two tons for eight tons 
of cargo, whereas in common locks it is about three tons of water 
per ton of cargo ; the saving is therefore 22 parts out of 24, or 
very nearly 92 per cent. If the trade were all downward, there 
would, by the use of these lifts, be carried from the lowest to 
the highest level of the canal a quantity of water equal to the 
loads passed down. 

Mr. Green stated, in reply to several questions, that in some 
parts of the canal it had been found impracticable to get a suf- 
ficient drain to empty the chamber — ^they were compelled, there- 
fore, to use a half lock of 18 inches fall; that there were seven 
lifts and one inclined plane on the canal, effecting a rise of 262 
feet in eleven miles. That he should not recommend them as 
applicable to boats of more than 20 to 30 tons. The width of 
larger boats vt^as an obstacle. They were extremely advan;- 
tageous for narrow canals ; for boats of 50 or 60 feet in length, 
and about 30 tons. 

. Mr, Parkes remarked, that he considered the question of nar- 
row canals as a most important one — the advantage to be derived 
from narrow canals was a subject to which sufficient atteutiou 
had not been paid. 

The President called attention to the remark id Mr. Green a 
paper respecting the quantity of water carried up from one level 
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to another in a downward trade wherever these LiftQ ftre uatd^; 
IhfO a coal country en higli ]ete1 may supply itself with as much 
water as it sends down coal. The subject of indined ptaiMI 
being alladed to, especially those of the Morristowa Canat of 
260 feet each, where a rise of 1600 feet it effected by eight in* 
clined planes^ Mr- CT. remarked, that more water and time moil 
be expended, the friction and length bding madk greater. lo tbf 
lift% there was only as mqch water oonsomed as was eqsal t^ 
the load^ but that he should not consider them as fu^actioaUy ap^ 
plicable to mom than $0 or 70 feet. Faromrahle level% with 
aecents of mor< than 00 or 7Q feet, eoidd seldom be foead^ ceoM 
he hare had the choice of the line in thia partiealar inttaaeei h0 
should have effected by Ibar lifts the fise for whiQh s^ven af# 
now employed. 

Some farther observations on the evaporation of water, by Jtw 
siah Parkes, were read. The author calls attention to thc'iropoi'»* 
tauce of ascertaining the evaporation of boilers, and of masters 
having a regular report of the work done, and of the fuel con* 
sumed. Attention should also be directed to the settling of the 
boilers, and their general management. The defects which 
generally exist are inadequate boiler power, insufficient cover^ 
ing, and absence of good reservoirs. A little attention to these 
points, on the part of respectable engine-makers, would lead to 
definite knowledge, and put an end to the pretensions of the 
empyric. 

The paper is accompanied by a table, showing the proportion- 
ate parts of 1 12 lbs. of coal burnt in heating water from 32 de« 
grees to 212 degrees with that burnt in evaporating it from 212 
degrees. It is constructed on the established principle of the 
sum of latent and sensible heat being constant^' and is of great 
use in reducing the results of numerous experiments to one com- 
mon standard, and ascertaining the value of fuel ; and in compar- 
ing one set of experiments with another, when the water has 
been supplied to the boilers at different temperatures. 

The evaporation of water as stated by Mr. Manby, In the e*- 
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p^rimMil Wift CMllc^'fl toiler, being redncMl to the mum iUndard 
a(i others in hii p^>«r, it appeared that 20*24 eubic feet were 
evafnA-ated from 212 degrees P. witll 112lt>ft. oif coal. Tha 
qtiantity evaporated at the Fowejr Consols was 91*37 tubtc 
feet. 

•It aj^eared, on eomparing ^e v&loe of the LocoinoUTe £i!^ine 
and the Cornish l&gine by the ^i^Aattty Of coals eodsumed, per 
b6rse power, they were 1 to 35. 



The difference in the heating effects of coke and coal having 
been observed, Mr. Parkas remarked that the heat generated 
depended on the ratio of the rate of absorption of the oxygen ; 
there must be more space betwixt the bars when coke than 
when coal is consumed, and the quantity of oxygen required Is 
much greater in the former than in the latter case. More air# 
however, may be drawn through the bars than can possibly enter 
into combustion, and the general temperature is lowered in con* 
s^uence. 

The comparative value of coke and coal in melting glass had 
been observed by Mr. Pellatt, and it appeared that 21 tonii of 
coke produced the same effect as ^6 tons of the best coal. 



Apra S, 1838. 
The PkissiDiTNT in the chair* ^ 

''On the Teeth of Wheels.'* By Robert Willis Jacksonian Pro- 
fessor of Natural Philosophy in the University of Cambridge. 
Tlw goooetry of the subject of the teeth of wheels may be 
considered as complete, but it appears that important additions 
may be made to its practical applications. The general problem 
8, having given a tooth of any form to determine one which shall 
work correctly with it. The method of effecting this may be 
sliowii in a siinplCjpractical maoner. The curve to be traced 
oot, which is the shape of the required tooth, is the locus of Ibe 
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int«r8ectioii8 of all the outlines of the tooth in every one of its 
positions. The motion produced by the mere contact of the 
CHTve 80 traced out with the giv^n tooth will be uairorm. This^ 
then, is a practical mode of showing the practicability of the 

• • • 

problem* 

' The epicycloids and involutes have hitherto, from tie facility 
with which they can be described, being almost universally em- 
ployed, and practice has been confined to the class of epicycloids 
which work correctly with straight lines or circles. The defect 
under which sach wheels labour is^ that a wheel of fifty teeth of 
the same pitch will not work correctly- with a wheel of one 
hundred teeth of the same pitch 3 since the diameter of the de- 
scribing circle by which the epicycloid is formed, must be made 
c^ual to the radios of the pitch circle of the wheel with which 
the teeth ai*e to work, and will therefore be twice as large in the 
•econd case as in the first. Also, if the teeth be epicycloids, 
generated by a circle whose radius is equal to that of the wheel 
with which it is to work, which is equally correct, the same re. 
nark applies. 

This defect was of no great consequence when the teeth were 
\)^oden, but it is of great consequence in iron wheels, since the 
tovnder must have a new pattern of a wheel of forty teeth for 
«very combination that it may be required to make of this wheel' 
mth others. It is desirable that the teeth of wheels be formed 
«o that any tooth may work correctly with any other of the same 
pitch. This is the case with involute teeth, but the obliquity of 
the action is an objection to their introduction. The requisite 
property may be given to epicycloidal teeth, by employing the 
fo&Mring proposition. If there be two pitch circles touching 
each <other, an epicycloidal tooth formed by causing a given 
deaQi3»ing circle to roll on the exterior circumference of the first, 
will work correctly with an interior epicycloid formed by causing 
the tame describing circle to roll on the interior circumference 
of the «econd. 

From this Professor Willis deduces the corollary, that if for a 
set of wheels of the same pitch a constant describing circle be 
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taken and employed to trace those portions of the teelk which 
project beyond each pitch line by rolling on the e:Cterior curcnni- . 
ference» and those which lie within it by rolling on its interior 
circuinference» then any two wheels of the set will work correctly 
together. This corollary is new» and constitutes the basis of th« 
system already alluded to. 

It only remains to settle the diameter of this constant de*. 
scribing circle. The simplest considerations serve to show that 
the diameter of the constant describing circle must not be greater, 
than the radius of the pitch circle; henccj as a convenient rnie^. 
make its diameter equal to the radius of the least pitch circle of. 
the set. Tills rule is perfectly general, applying to racks and 
large wheels, as well as to annular or internal wheels. The sim* 
plicity of this above the old system is obvious, for on the old 
every epicycloid requires two circular templets ; also there must 
be as many templets as pitch circles in the set, whereas oa- this, 
system but one describing templet is required. ' ' 

• For machinery in which the wheels move constantly ill tho; 
same direction, the strength of the teeth may be nearly dbtibled : 
for the same quantity of material* by disposing it so that thej 
backs are an involute or the arc of a circle, the acting faces 
being of the usual form. 

In the preceding .the exact forms have been descrilyed ; the 
author then proceeds to ascertain forms sufficiently accurate lor 
practice, and which are arcs of circles* Euler suggested the« 
substitution of arcs of circles of curvature instead of. the. curves 
themselves. The portion of a curve employed in practice is so , 
small, that a circular aic is sufficiently accurate, provided the , 
centre and radius with which it is struck be determined by some . 
accurate method than by mere trial. With this view Professor 
Willis was led to investigate a method in which the nature and . 
properties of curves proper for teeth are entirely neglected, and 
a simple construction shown by which a pair of centres may be 
at once assigned for a given pair of wheels, whence arcs may be . 
struck that will answer the purpose of enabling these wheels to 
work correctly together. 
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Tbe natore of tb« notion prodoced by tho pressure of ooa 
ciEGolar arc against another is then examined and riidnced to tljai 
of a tyatem of three rods, the middle one of wiiicU is joiqted to 
two others, moveable at their other extfei»ity atK>ut a fixed 
centre ; and a nmple consiroctba is arrived at by which we may 
always find a pair of centres for which two circular arcs may be 
stMck throttgli any point, which will drive each other trqiy for a 
amall distance eo each side of that point. Tbi« potnt, when tb« 
side of a tootb consists only of a single arcy should be oa tlie 
line of centpea. It is, however, more advantageous that the 
tooth shonld consist of two arcs, for then there will be two 
pbints «t which the action is OKact— one a little before reaebing 
the yne of centres., the other a little after patsing it. 

From these iaveetigattons, the anther wat led to eonstpect an 
iiietiwiiieai for setting out the teeth of wheels, wfaidi m^y be 
used with perfect facility by the workmeq, and which has bees 
termed an Odontograph. tlie application of wlueh is fully de« 
•Ofibed. The paper emitains many practical observatioiis con- 
nected Vfth this snfc^eet^ taUes. &e., and concludes with some 
^leietiotti ler 8sc«nitfa4ag tM correct Ibcm of catt^9. 



"^ Pfk Omi V^latio9 <tf Tluanele/' SyW^We^l. 

This piaper contains an ttecount of some experiments on the 
tfa npeta tore of the air in a tunnel xm the Leeds and Selby 
Railway. There are three shafls in the tunnel ; and he observes, 
the temperature of the external air being 34 degrees; tlie tem«« 
p<irattire at the mouth and as far as the first shuit was ^A\ de- 
grees, but that immediately beyond this sliaft it rose to 35 de- 
grees, and increased uniformly up to the farther end^ at which 
point it was 57 degrees. From this fact, the author infers that 
the ait* passed up the shaft and that, the tunnel would be mot^ 
completely ventilated without any shafts; and that Shafts gene* 
ratty arte an impediment to perfect ventilation. 
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Mf. Carpmtiel desbribeil.atid illostrated by a m^del the appa- 
ratus itiTented by Mr. Woradale, for chliDgiog tbe letter bags on 
•the railvvays without diminiahing the speed at which the car* 
riRges are travelling. The bag to be taken up is bung on an arm 
projecting from a post, generally a lainp-post, and the beg to be 
Mt i^ suspended at the end of a rod projecting from the back df 
ihe railway carriage. The gaard knows the eiact distance to 
whieh this rod is to be pushed out ; and the projecting iron of 
the lamp-post receives the bag to be left at the same instant as 
ft projecting iron* on the guard's rod sweeps oiF the bag to be 
taken up. Thqs exchange is certain, and effected witbotit any 
loss of time* 



9Lm of Vnittittl 

Granted in Scotland between 22i September and 22d October ^ l$d8. 
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*rd William Robert Sievier, of Henrietta-street, Cavendish- 
square, London, for certain improvements in looms for weaving 
and in the mode or method of producing figured goodi or 

' fabric8.-^l si October. 

'"^ John Robb, 19, Commerciat-road, ttutchc80fl*toWD, (SlaiRgbw^ 
mechanic, for a machine for preparing wood for joiners, car* 
penters, and others.— 2 iid October. 

A.- £dmund Henzie, of Feuton*8 liotel, Saibt James*8-6treei« 
London, hi^rchatit, in consequence of a communication made 
to him by _a foreigner, residing abroad, for improvements in 
the ihanufactui'e of dextrine. — 8th October. 

^ William Robert Sievier, of Henrietta-street, Cavendifth-sqnare« 
L6nd6t], for certain iiilprovements in rigger and pulley bands 
for driving machinery, and ropes and lines for btlicr purposes* 

— llth October. 

— James Nasmyth, of Patricroft, near Manchester, engineer, for 
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crertain itnpi'ovements in ninchinery tools, or apparatas. for 

cutting or planing metals and other substanees, and in secnr* 

ing or fastening the keys or cottars used in sach machinery, 

and otlier machinery, where keys or cottars are commonly 

applied. — 11th October. 

To Thomas Ridgway Dridson, of Great Bolton, bleacher, for oer* 

'■ tain rmproremeats in the construction aud arrangement of ma- 

^ cbiaery orapparatas for stretchings mangling, drying, and fiaisli- 

' xng wo^n goods or fabrics^ and a part or parts of which 

improvements are applicable to other useful purposes.— -12th 

Octoben 

i— William Angus Robertson, of Peterborough-court, and Fleet- 

street, London, for certain improvements in the manafactaro 

of hosiery, shawls, carpets, rugs, blankets, and other fabrics, 

being a communication from a foreigner residing abroad.— 

12th October. 

— John Seaward, of the Canal Iron-works, Poplar, county of 
Middlesex, engineer, for an improvement in condensing steam 
engines. — 12th October. 

— - John Wordsworth, of Leeds, machine maker, for improve- 
ments in machinery for heckling and dressing flax, hemp, and 
other fibrous materials. — Idth October. 

'—John Moiling, of Liverpool, for certain improvements in loco- 
motive steam carriages, to be used on railways or other roads, 
part or parts of which improvements are also applicable to sta- 
tionary steam engines, and to machinery in general. — 18th 

October. 

— Horace Corry, of Murrow-street, Limehouse, Middlesex; 
M.p., for improvements in the manufacture of white lead.— - 
18th October. 

— Henry Huntley Moliun, of Regent's Park, M.D., for im- 
provements in the composition and manufacture of fuel, and in 
furnaces for the consumption of such and other kinds of fuel«— 
18th October. 
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To John White, of Haddington, North Britain, iron- 
monger, for his invention of certain improyements in the 
construction of oVens, and heated air stoves. — Sealed 27th 
September — 6 months for inrofanent. 

To John Bourne, of the city of Dublin, engineer, for his 
invention of certain improvements in steam engines, and 
in the construction of boilers, furnaces, and stoves.— 
Sealed 8th October — 6 months for inrolment. 

' To Jehiel Forbes Norton, of Manchester, merchant, for 
certain improvements on stoves or furnaces, and in in- 
struments 6r apparatus for making the same, being a com- 
munication from a foreigner residing abroad.— Sealed 8th 
October— 6 months for inrolment. 

To Henry Dunnington, of Nottingham, lace-manufac- 
t^er, for his invention of certain impTOvements in warp 
machinery, and in fabrics produced by warp machinery.— 
Sealed 8th October-- 6 numths £or inanhneaaU 

' To George Haden, of Trowbridge, in the county of 
Wilts, engineer, for his invention of improvements in the 
msuiufacture of a soap or composition applicable to the 
felting and other processes, employed in the manufacture 
of woollen . cloth and other purposes to which soap is 
usually employed. — Sealed 8th October — 6 months for 
inn>lment.. .w - . . .4 

To Charles Sanderson, of Sheffield, steel manu&etUKr, 
for hifl invention of a oettaui improvement in the art or 
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process of smelting iron ores.— Sealed lith October— 
6 months for inrolmenL 

To Matthew ll#ath, oif FuimiviA^s-iln!!, in the city of 
London^ Esq.^ for improvements in clarifying and filtering 
water^ beer^ wine> and other liquids^ being a communica- 
tiQ^ from a foreigner residing abroad. — Sei^d 11th Qc- 
tpber — 6 months for inrohnent. 

. To John Fowler, of Birmingham^ geiltl^man> foi* his in- 
vention of certain improvements in preptlring or ma&itfac-> 
turing sulphuric add.— 'Sealed 16th October — 6 months 
for jnrolment. 

• To William Brookedon, of Queen^square^ in the couht;^ 
of Middlesex,. Esq.^ for his inT«Rtioh of n donibinatidn of 
Igaowii materials, forming a substitute for corks and buogs* 
■^Sealed 17th October — 6 months for inrolment. 

To Henry Meyer, df Piccadilly, wax diatidlet* tM. tSk 
ni^haht,for improvements in the mandiftetttN 6f lao^^il>- 
being a communication from a foreigner nesidilig abt^ad.^^ 
Scaled 1 7th October— 6 m<Hiths for inrolment. 

To George Harrison, of Carlton House^terrace, ^urveydt^ 
for. hie invention of improvemfpts &fit su^plyidg idr ftf 
promoting and sup^^ting &^ eombusttOB df firt ih di^se 
stpvesf and furnaces, and for economisii^ fuel theveiji.'— 
Sealed l7th October — 6 months for inrolment* 

• ••»» .-.., • 

. To EUas B^bison Handeock, of the city (^ DabHn^ f^ 
hts inv^DitioQ of impr6vesient8 ia ea8t<H% for fumitiyire a^d 
cM^her purpose. --r- Sealed I7th October*^ 6 Months fo> 
i9i'plmbnt# 

To William Edward Newton, of tie Office for l^ittehte, 
qh$iQce£jr*lai^^ in the <^oU\a^ df ft^ddlete, patiaf f^\ 
fc^ i|i^rovement9 td tii4 eoddrkietioii d£ bm^l^tfiid^ai^ 
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piers, roofs, truss girders, and stays for architectural pur- 
poses, being a communication from a foreigner residing 
abroad.— Sealed 17 th Octobei-— 6 months for inroiment. 

To John George Bodmer, of Manchester, engineer, for faxs 
invention of certain improvements in the machinery or ap- 
paratus for ceding, drawing, roving, and spinning c^ttoQ^ 
flax, wool, silk, a^d other fibrous substance^.—Sealed 22d 
Oetobar«— 6 muonths for xnrohnent. 

To W^iam Jea^es, of Ore^t Rusfiell*street, Bloomabiuy^ 
iA the county of Middlesex, ironmonger, for his inveption 
of a mode of applying ventilating apparatus to stoves, aon«^ 
»fcr\|fcted on Dr. Arn^tfs principle, — Sealed 22d Oetob^ 
—6 months for inr9lment. 

To William Edward Newton, of ib^ Office for P^tents^ 
Chancery-lane, in the county of Middlesex, mechanical 
draftsman, for an improved method or methods of pre« 
fiariiig eertaiB substances for the preservation of wood and 
other materials used in the construction and fitting up of 
houses, ships, and other works^ which improvements art 
also applicable to other usefVd purposes, being a commu« 
nication from a foreigner residing abroad. — Sealed 22d 
October — 6 months for inrolment. 

To John Henfrey, of Weymouth-terrace, Shoreditch, ia 
the county of Middlesex, engineer and machinist, for Jus 
invention of certain improvements in the m^inufacture of 
hinges or joints, and in the machinery employed therein,— 
Sealed 2^ih Octob^— 6 months for inrolment. 
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To James Duttox, of Wotton-under-Edgey in the county 
of Gloucester y clothier ^ for his invention of certain im- 
provements in the manufacture of woollen clothy which 
improvements apply both to weaving and dressing of 
woollen cloth. — [Sealed 8th February, 1838.] 

These improvements in the manufacture of woollen doili, 
which apply both to weaving and dressing, consist, as re- 
gards weaving, firstly, in the general construction and 
arrangement of the parts constituting a loom for weaving 
woollen cloths by rotary power ; secondly, in an improved 
mode of clothing the warp beam of a woollen loom, for the 
purpose of laying the yarns upon the beam with greater 
r^ularity and uniformity of tension than can be effected 
by the old methods of beaming warps ; thirdly, in a pecu- 
liar construction of healds for opening the waips previously 
to shooting the weflb, and also of the reed for beating up 
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the work ; fourthly^ the adaptation of apparatus intaided 
to operate as perpetual temples ; and fifthly, in a peculiar 
method or methods of rendering the delivery of the warp- 
yams contingent upon the taking up of the cloth. 

As repffdB the dressing of the surfiice of cloths, my im- 
provements consist in the construction of a machine in 
which the cloth is distended and progressively passed for- 
wardj and the pile is raised as the cloth proceeds, by means 
of a rotary cylinder, the periphery of which is covered with 
teasles, or wire cards, or brushes, and the cylinder made to 
revolve with an accelerated speed in the same direction as 
the cloth proceeds ; and the cloth is pressed against the 
surface of the said teasles or wires by an adjustable roller, 
mounted in a firame formed of compound levers, weighted 
so as to give any required pressure. In this machine, a 
rotary shearing apparatus may also be mounted, and ap- 
plied to cropping the surfoce of the pile of the cloth ; and 
pressing the cloth may likewise be effected in the same 
machine, by substituting heated rollers in the place of those 
above described, for raising the pile ; and the operation of 
brushing the face of the cloth may be performed in the 
same machine, by mounting a brushing roUer in the same 
manner as the teasle cylinder above described. 

And, lastly, my improvements consist in certain addi- 
ctions to the apparatus for dressing and finishing woollen 
<;}oth», and the method or methods of, and apparatus for 
effecting the same, for which I obtained a patent in Eng- 
jtwd, dated the 13th day of May, 1834.'*' 

Fig. 1, Plate VIL, is a front elevation of a loom, to which 
wy improved construction and arrangement of parts are 
adiipted for weaving by rotary power; fig. d, is an ele- 

_ i . ■■ ■ ! H ■■■■->■ .1. , ■■* I , t ., I, II ■ . ■■ ■ 

* A copy of thQ 9pecific»tion of this patent will be found in our 
present Series, vol. vL p. 139* 
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Ttttion of the same, taken at the right hand end ; fig. S, tt 
a seetional idleYaticm^ taken transYen^ely through the Ibom^ 
loddng toward the right hand end ; and fig. 4, is a hori« 
zontal view of the loom as seen fitim above^ in all which 
figures the same parts of the machine are pointed out by 
similat* letters of r^retioe. The main shaft a^ receives 
rotaiy motion firom anj first mover through a strap by vp^ 
pfied to the pulley or rigger Cy fixed upon the end of the 
main ahaft^ from which shaft all the working partil of the 
loom are driven^ 

llie warp beam dy is mounted upon an axle> the ends of 
which turn in slots formed in brackets fixed to the back 
•upright standards ; and the periphery of this warp beam 
bears upon a roUer Cy which has a toothed wheel/) upon 
the end of its axle^ and is driven round by means of an 
imdless so^w g i hetice, the warp beam is made to revolve^ 
and the warp given out by the friction of its surface agunat 
that of the roller e, below. 

The yams delivered fi*om the warp beam pass uplvards 
over the back rail hy and thence through the healds iy f> 
and the reed ky toward the breast beam /. The dotii being 
here woven^ proceeds downward under a drawing rolliSr 
my and over the perch tty and thence, to the cloth I'oll Oy Upon 
which it is progressively wound. 

The healds iy i, are formed of bent wires> in a mannet 
ihkt will be described hereldtor. The frames of these healds 
are affixed, to boards or plates p^ py one of which is attached 
to a sliding guide rod qy and the other to two other giude 
rods Vy Vy and they are connected together by an endless 
strap Sy $y which is made fast to the hoAtdnpypy and passed 
over the tension pulleys ty ty mounted updn the side fratnee» 

.On the main shaft a cam u, is fixedj as shown at fig< S$ 
whieh works within a rectangular firame v, v ; and as the 
m^iii shaft revolves^ causes the rod q, to slide up and down 



mats guides^ and thereby to communicate a reciprocating 
motion to one of the boards or plates p^ by which means 
the healds i, i, are made to move up and down for the pur- 
pose of opening and closmg the sheds of the warp. 
. The pecking; that is^ the projecting of the shuttle through 
the sheds of the warp, is produced by the following 
means : — From each end of the main shaft, arms w^ ex- 
tend, which, as they revolve, alternately act against the 
ude of one of the levers x, x. This part of the apparatus, 
though partially shown at each end of the loom in the front 
elevation, fig. 1, is more perfectly seen in the detached fig. 
5. The levers x^ have their fiilcrums upon studs fixed in 
the legs of the batten a, a ; and as the main shaft a, re- 
solves, the arms w, are alternately made to press with 
considerable force against the projecting . cams or rollers 
y, y, in the levers Xy and thereby to force back those 
levers into the position shown by dots in the last men- 
'tioned figure. The upper part of each lever Xy acts against 
the shorter arm of a right-angled lever j?, pendant firomthe 
upjper part of each of the legs a^ of the batten b ; and by 
the movement just described, causes the lever xr, to be 
thrown with considerable velocity into the position shown 
by dots. The longer arm of the lever <r, being attached to 
a cord or strap, connected to arms extending downwards 
from the pecker c. These movements of the levers x^ and 
XT, cause the peckers to give those sharp strokes to the 
shuttle which are required for projecting it to and fro along 
the shuttle race between the sheds of warp. 

There is a peculiarity in the pecker, viz. that it has a 
recess opposite to the end of the shuttle, filled with India- 
rubber, and which may be advanced as it wears away by 
means of a screw passed through firom the opposite side* 

The backward movement of the batten b^ for allowing 
(he shuttle with the weft to pass between the sheds of the 
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WBrp5 is effected by rotary cams d^ d^ upon tiie maiii shafts 
as shown in fig. 2. These cams^ as they revolve^ aet 
against the tails of jointed levers e^ e^ and when the longed 
radii of the cams are acting against the tails of those levers^ 
the batten is kept back^ as in fig. 2^ ^hidh is during the 
time that the shuttle is passing through the yam ; but the 
moment that^ the tails of the levers e^ escape fix>m the 
larger radii of the cams n^ the batten is released^ and is 
forcibly drawn forward (for the purpose of beating lip the 
shoot) by the power of a spring f^ f^ attached to the front 
standards^ and to the^legs of the batten (see fig. 3). This 
beating up of the shoot is assisted by the tappets o^ o^ 
upon arms extending from the main shafts which, imme- 
diately after the batten has sprung forward, come in con- 
tact with an inclined plane h, on the back of each leg of 
the batten, and force it ontrard to such an extent as may 
be required for driving the weft-thread home. 

It how remains for me to describe the means by whicV 
the yams are pven off fit)m the yam beam rf, and the cl/E^h 
taken up or wound upon the cloth beam o. A bar i, siloing 
freely in staples J, J, affixed to the stationary framework, 
(see fig. 2,) is, by the return or backward movement of the 
batten b, made to strike against the upper part of a cross- 
armed lever k, mounted upon an axle in a bracket fixed to 
the back standard, to one of the amis of which lever k, a 
pawle L, is affixed. This pawle takes into the teeth of a 
ratchet wheel m ; and when the lever k, is acted upon as 
described, the pawle is forced forward into the teeth of the 
ratchet m, and the wheel necessarily advanced in its rotary 
movement one tooth. This slight movement of the wheel 
M, consequently produces a correspondent rotary move-> 
ment of the axle'and conical pulley n, n ; and by a strap o, ' 
a similar movement is communicated to the lower pulley p, 
upon the axle of which is fixed a worm or endless screw g. 
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Now, aa this etidleM screw takes into the te^th of th^ wheel 
fixed upon the axle of the friction cylinder e^ whatev^ 
quantity of movement is produced by the means just de^- 
soibed will be given to the cylinder e; and the warp beam 
d^ bearing upon its periphery, will, by the friction of the 
sur&ces, be consequently made to turn upon its axis, and 
by these means, to give out the required length of warp 
yams for the next taking up of the cloth. 

A weighted cord, passed round a pulley fixed on the end 
of the beam o, causes that beam to turn and to wind up 
the cloth. A similar puUey and weighted cord is likewise 
applied to the end of the drawing roller m, by means of 
which the cloth is not only held in tension, but is gradually 
drawn down from the breast beam, and conducted over the 
perch «, to the cloth roller o. This drawing roller m, if 
properly weighted, wiU be the principal agent in bringing 
the cloth forward (as it is produced by the weaving), and 
the diameter of this roller remaining always the same, the 
tension or power of draught will be at all times uniform. 

The rotary power of the drawing roller m, thus obtained| 
i8 communicated through ite axle to the friction disc a, 
fixed thereon, and is made the agent for raising the driving 
pawle L, in the following way : — When the batten comes 
forward for beating up the weft, a sliding rod R, connected 
to the lower part of the leg of the batten, is made to strike 
against the upper part of a right-angled lever s, seen best 
in fig. 2. The falling back of this lever s, as shown by 
dots, causes a lever t, mounted on the bottom rail of the 
standard, to be raised, which lever t, carries a vertical rod 
u. This vertical rod is connected at top by a joint to n 
sliding rod w, imd at bottom by a joint to the lever t> 
where a fiiction roller v, is made fast to the lower end of 
the rod u. This roller v, is brought into contact with the 
periphery of th& friction disc q^ by the rising of the lever Tj 



lis detoribed} and when th^se two sur&ces thu$ come 
into contact, any rotary movement given to the disc by the 
means above described^ will cause the roller v^ to move, 
and with it the rod u. By these means the rod u, will be 
thrown into the position shown by dots, which will project 
the sliding rod w, against the lower arm of the cross lever 
K, and thereby raise the pawle l, that is, draw it back one 
tooth upon the periphery of the ratchet wheel m, placing 
the pawle in the proper situation preparatory to driving the 
ratchet wheel, the stroke for effecting which is given by the 
paeans before described. Thus it will be perceived that 
the delivery of the warp yarns is made contingent upoa 
the winding up or drawing forward of the cloth by the 
roller m ; for if the striking up of the reed against the work 
does not meet with sufficient resistance, owing to the want 
of weft thread, the force will be insufficient to drive the 
cloth over the breast beam /, consequently the drawing 
roller m, and the friction disc q, upon its axle, will remain 
quiescent^ and the parts v, u, w, not being moved, the 
pawle L, cannot be drawn back ; therefore, the ratchet 
wheel M, and the parts n, o, p, ^, and e, connected with 
it, which drive the warp roller J, must remain at rest, and 
no warp will be given off. 

As regards the improved mode of clothing the warp beam 
of a woollen loom, I should, by way of preface, say that 
by the ordinary methods of beaming, the coils of the yarns 
are laid upon the roll with great inequality, that is, the 
yarns are wound on in clusters, and with very different 
degrees of tension, to obviate which my present improve- 
ment is proposed* I take yams from the warper^ and pass 
Hh^m in the usual manner through close reeds, in clusters 
Qf about twenty yams in each. As I wind these yams 
iipon the warp beam, I introduce between each winding 
1^ thickness of paper or other suitable su^terial : this I effect 
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by eiiq>loying a sheet of paper^ or other suitable materiel^ 
of width equal to that of the yams spread along the beam, 
and of an equal length to the entire length of the warp. 
From the roll so clothed I now draw off the yams, separate 
them, and pass them through a reed as fine as that by 
which they are intended to be woven. Through this fine 
reed I then wind them again on to another beam, with a 
roll of paper, or other suitable material, between each wind- 
ing, as before. The last mentioned beam, so covered with 
the warp yams and paper, is then to be placed in the loom 
as at d, fig. 3, and the ends of the several yarns being 
passed through the weaving reed in the usual way, are 
drawn off the warp beam in the progress of weaving by 
the means above described. The sheet of paper or other 
material which intervenes between each winding of the 
warp is then simultaneously, with the dehvery of the warp, 
conducted to a roller x, upon which it is wound by means 
of a weighted cord passed round a puUey at its end. 

The peculiar construction of the healds for opening the 
warps is shown upon an enlarged scale detached firom the 
machine at fig. 6. 

Instead of having eyes or loops, as heretofore, for the 
warp yarns to pass through, my improved healds are 
formed of bent wires a, a, which, by their hooked 
ends, are attached to two horizontal bars b, b, connected 
to two standards of iron c, c, the latter of which are made 
£Eist to one of the plates or boards p, before described. The 
yams severally are passed round the bend of the wire 
which retains it, and as the frame of heaids move up and 
.down, the sheds of warps open and close. 

A variation in the construction of the healds is shown at 
fig. 7 (an edge view), and at fig. 8 (a front view). The 
healds in this case are of wire, but in the form shown at d, 
and their lower parts are made fiat, as at e ; which flat 
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parts or stems are cast into leads f, in the same way as the 
guides of a lace-making machine. These leads are inserted 
in^ or attached to the plate or board j9^ at bottom^ and the 
wires are left open at top for the purpose of inserting the 
yams between^ and passing them round the bent part. 

Mj improved construction of reed is formed of straight 
flattened wires^ cast into leads as the guides of a lace- 
making machine^ and shown in two views at figs. 9, and 
10 : g^ g, are the wires^ and h^ the leads which are inserted 
into the batten i. 

> The apparatus which I employ as temples for keeping 
the cloth distended in widths is shown at k, in the detached 
figures 11^ 12^ 13^ and 14. Fig. 11^ is an enlarged repre- 
sentation of part of fig. Sy exhibiting the breast beam I, 
and the opening of the shed of warp; fig. 12^ is a hori- 
zontal representation of the same ; fig. 13, is a transverse 
section, taken between the breast beam and the part of the 
warp where the weaving is finished, that is, beaten up ; and 
fig. 14, is a perspective view of the implement employed 
as the perpetual temple. This implement k, may be caHed 
a clutch, one of which is to be fastened upon the breast 
beam near each end. It has a narrow opening between a 
pair of chaps for the edge or selvage of the cloth to pass 
through. Behind these chaps a recess is formed, into which 
a slight rod of whalebone or other suitable ekstic mate- 
riid m, is inserted loosely, the reverse end of which rod is 
&stened to the harness frame i. The rod, by these means, 
is made to move up and down with the shed of warp, and 
when the shuttle traverses, the weft yam is carried over 
the rod, and thereby made to weave the cloth with a smaU 
loop beyond the list. As the cloth is driven forward over 
the breast beam, these loops sHde a short distance upon the 
rod m, for the purpose of keeping the cloth distended to 
its proper width at the part where it is woven. 

VOL. XIII. s 
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I hkve only to add^ as respects the operfttion of weaving 
woollen cloths^ that the arrangement of machinery for 
Weaving may be worked either by power or by hand^ and 
the peculiar construction of healds and of reed^ as well as 
the perpetual temples and the mode of framings as de- 
scribed^ are not only applicable to the novel construction 
or arrangement of the parts of a loom as above set out^ but 
also to other constructions of power looms and hand looms 
for weaving woollens. 

As regards the dressing of the surface of woollen cloths^ 
my improvements are represented in the accompanying 
drawings at figs. 15^ and 16. 

Fig. 15^ is a longitudinal section of a machine in which 
the cloth^ while distended by habitting hooks^ is passed 
forward under a barrel or roller covered with teasles^ wire 
cards^ or brushes ; fig. 16^ is a horizontal or top view of the 
same. The piece of cloth to be dressed is placed in the 
scray below^ from whence one of its ends is conducted 
between the rollers a^ by c, dy e^f^ g, h^ and from the last 
roller is allowed to fall down the inclined plane iy where 
the two ends of the piece of cloth are sewn together^ form- 
ing it into an endless band. 

The roller a^ is mounted upon an axle in a trough of 
Water, and covered with a felt ; the axle of the roller J, is 
mounted in weighted levers, for the purpose of pressing 
the cloth against the surface of the felted roller, by which 
means the cloth will be made to take up a small quantity 
of water from the felt 5 the roller c, is a conductor of the 
cloth, and turns upon pivots in the ends of the top rail of 
the machine 5 the roller rf, is mounted in lever arms, which 
hang upon pivots in the back standards, and is made to bear 
ligainst the cloth in order to prevent it slipping forward. 

Across the middle of the machine is placed the roller e, 
which is covered with teasles^ or wire cards^ or brushes^ and 
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its axle turns in bearings fixed on the top rail. Beneath 
the roller e, is placed the roller f, the axle of which is 
mounted in lever arms k, suspended upon the fulcrum ro4 
I; the longer arms of these levers are weighted for the pur^^ 
pose of pressing the bed roller y^ against the under surfiiee 
of the roller e. 

The roller ^> is a drawing roller^ upon the end of the axle 
of which the main driving pulley tn^ is fixed^ and a pr^Sr 
ing roller h, mounted in lever arms suspended from pivots 
on the back standards^ bears against the surface of the 
drawing roller g, in order to hold the cloth tightly as it 
advances^ and to conduct the cloth down to the inclined 
plane leading into the scray. 

The cloth having been thus passed lengthwise between 
these rollers^ it is extended in breadth by its lists being 
hooked on to a series of habits n, n, n^ n, which slide on a 
horizontal rod q, on each side of the machine^ as showi) at 
fig. 16. 

Rotary power being now applied to the driving pulley m, 
the roUer g, will be made to draw the cloth progressively 
forward through the machine. A band passed round the 
rigger a^ on the opposite end of the axle of the roller g, 
communicates motion to the puUey/?^ on the end of the 
roller 0, and causes the roller e, to revolve with a greater 
speed than that at which the cloth travels, and in the same 
direction. By these means, as the doth advances, the 
teasles, or wire cards, or brushes, act against the suT'* 
/ace of the cloth, and produce the dress. 

The habittuig hooks n, n^ n, adapted to this machincji 
are eonneoted in series, in frames which slide upon hori-> 
£ontal bars of iron 9, 9, attached to the side rails of the 
wooden fi:tunework; and one of these frames of habits 
being placed upon the bars 9, q, on each side at the back 
part of the nMebinej and the books made ^tto tbe Ustsby 
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the hands of attendants^ the cloth^ as it is drawn along, will 
cause the habitting frames to slide forward until they arrive 
at' the firont part of the machine, that is« where the cloth is 
let fiJl on to the inclined pkne of the scray, when the lists 
are to be unhooked and the habit frames removed, to make 
way for those which are coming onward. 

A friction lever or break r, may be applied to the roller 
r, when required to give additional tension to the doth ; 
and the pressure of the bed roUer^^ against the cloth under 
the teasle, card, or brushing roller e, may be regulated by 
diding an adjustable hook *, which is intended to support 
the tail part of die lever k ; and when this pressure is re- 
quired to be removed altogether, the foot of an attendant 
may be placed upon the treadle lever /, which, through the 
ccamecting rod «,- will cause the tail part of the lever to be 
raised^ and the roller^ to be withdrawn from its contact. 

I may here observe, that when it is not squired to sup- 
ply water to the cloth in this operation, I dispense with the 
rollers a, and 6, and conduct the cloth from the scray im- 
mediately up to the rollers c, aiid d. 

In order to clothe the dressing roller «, with teasles, I 
constmct a series of slight frames of tin plate and wires, in 
the manner shown at figs. 17^ IS, and 19. Fig. 17^ repre- 
sents the frame as seen sideways, and fig. 18> the same, as 
viewed at the back part. Between the four projecting 
horizontal wires I introduce a teasle as shown, from which 
the teasle, when its points are worn away on one side, may 
be readily withdrawn, and its position changed, in order to 
bring its fresh points into operation. A series of these 
teasle frames I attach to a flexible band, by passing the 
foot of each frame under staple wires, as in figs. 19, and 
20, and then wind this band of teasles round the roUer 
in the form of a screw. 

If it should be considered eligible to form the teasle 
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of larger diameter than that represented in the madune^ 
I would then mount the teaales in handles^ as shown at figs. 
21^ and 22^ confining each teasle between wires in order to 
afford the opportunity of shifting them when Required, and 
these handles may be attached to the barrel or roller i& 
any convenient way ; and also the same construction of 
teasle handles may be adapted for any other sort of gig 
machinery. 

The last feature of my improvements in dressing doth, 
being an addition to my former patrat above mentioned 
(in which I dressed cloth in portions by distinet operatioiis; 
by the application of pressure in connexioii with heat and 
humidity), consists in llie adaptation of a aecond proeesa 
of pressing the cloths in portions, after that in whidb'heat 
and humidity has been employed. This second process is 
for the purpose of abstracting the heat fix>m the eloth iidiilst 
under pressure, which is effected by the following means :**— 

After pressing a portion of the cloth in the machine, as 
described in my former specification, I immediately pass 
that portion of cloth which has been just operated upon 
fix^m the heated press into a cold one of a similar construc- 
tion, placed contiguous to the former, the platten of which 
is formed hollow, and kept in a cold state by being ^filled 
with a quantity of cold water ; and under this I submit the 
cloUi to> cold pressure. By these means, that portion of 
the cloth which had been made hot by the former oper^ 
tron^of pressing, is now, whilst imder the weight of the 
platten containing the cold water, reduced to a cold state^ 
and thereby finished in a more perfect manner than when 
allowed to cool, as in the former inntance^^^lInroUed in the 

Itotts Chapel Ofice, Avguit, ISBS.] 
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Specification drawn by Messrs. Newton and Berry. 



[ 1S4 ] 

To Thomas Oram, of No. 27, East-street, Red lAof^ 
square, in the county of Middlesex, gentlemanyfor his 
invention of improvements in the manufacture of fuel. — 
[Sealed 26th March, 1838.] 

Thb Patentee describes his invention in the following 
manner i — It is well known that in getting coal tnuch small 
or dust is produced, which is of comparatively little value. 
Now, the object of my invention is the compounding such 
dust or small of coal with other matters, in such proper* 
tions as to render the compounds of as great, and, under 
Some drcumstances, of greats value than the large of such 
coal, Tfhen the relative quantity or effect obtained there- 
horn and the convenience of stowage is taken into account; 
ttid my invention consists in combining and compressins 

the «Ll or dust of cod ^th certT^ateriala iJto fuS 
as will be hereafter described. 

The materials employed by me are, first, small or dust 
of bituminous coal ; secondly, mud, aQuvial deposits, marl, 
day, or any other earth containing vegetable matter; 
thirdly, water, and there are several other substances which 
may under certain circumi^tances be employed with the 
above three, but are not absolutely necessary to make a 
good fuelj such as mineral tar, coal tar, gas tar, mineral 
pitch, vegetable pitch, resin, asphaltum, or any other bitu- 
minous matter, chalk, or lime, sawdust^ anthracite or stone, 
eoal, ooke, or coke dust and breeze ; and in order to fpve 
the best information in my power for carrying out my in^ 
v^raition^ I will describe a jnrocess of combining and fiatfming 
theae materials into several species of fuel. 

Take thirty pounds of vegetable tar, coal tar, gas tafj^ 
mineral pitch, vegetable pitch, resin, asphaltum, or any 
other bituminous matter. Note — The vegetable tar, coal 
tar, and gas tar, will readSy mix with the other ingredients 
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afiied $ but if either mineral pitchy vegetable pitchy resiii^ 
asphaltum^ or any other bituminous matter be employed^ 
it should first be dissolved in boiling water^ and whilst hot 
mixed with the other materials. One hundred and eighty 
founds of dry mud (the best for the piurpose is that taken 
from rivers), clay, marl, or any other earth containing vege- 
table matter, and fifty gallons of water, and mix them toge- 
ther ; then add by degrees thirty poimds of powdered lime 
(stone Kme is the best) or chalk, passed through a fine sieve, 
and one ton of small or dust of bituminous coal« The whole 
should then be well stirred up with rakes or other suitable 
instruments, until the several materials are thoroilghly 
combined, or ihey may be mixed together by machinery, 
it being necessary to obtain a perfect blending of the 
materials in order to their adhering together and burning 
^liaUy. The materials so combined are then to bd put 
into moulds of any shape (although it is better that they 
should be either square, oblong, or angular), the dimen" 
sions of which may be of any size found most convenient^ 
and then pressed either in a screw, lever, or other press« 
But I claim the combination as an invention, whether the 
same be submitted to pressure or not, the object and ad- 
vantage of pressing being the holding of the materials 
together to increase the period and duration of combustion, 
and to reduce the bulk as much as practicable. 

The lumps or blocks thus produced are to be plaeed te 
dry, leaving spaces between the lumps for the circulation 
of the ah* ; and it will faciUtate the drying to pkce them 
in a room or shed, the atmosphere of which ean be heated^ 
though in warm dry weather this will not be necessary. 

I have also to describe another species df fUel, which 
forms a desirable fiiel for use in fiimaces, having a power-> 
fbl draught. Take ten hundred Weight of small or dust of 
bituminous coal, ten hundred weight of small ovennaadd 



C0ke or eoke duftt' (which 'proportioiis will admit of yam- 
tk>&)5 thirty pounds of tar or any other of the bituminous 
matteirB before specified, two hundred pounds of dry mud, 
dby, marl, or other earth containing vegetable matter, fifty 
galjons of water, and thirty pounds of lime or chalky and 
mix, mould, and press them in precisely the same manner 
in descnbedfor manu&cturing the first mentioned fueL - 
I have also to desciibe a third species of fuel : — ^Take 
fifteen hundred weight of small or dust of bituminous coal, 
five \hundi^ Weight of breeze (which proportions will also 
admit of variation), thirty pounds of tar or any other of ihe 
lUtuminouis matters before specified, two hundred pounds 
of dry day^ mail, mud, or other earth containing vegetable 
matter, fifty gallons of water, and tlurty pounds of lime or 
ehedk,, mixed, -mouMed, and pressed in like manner. 
, I haive also to describe a fourth species of fuel: — Take 
tiiil^en hundred weight of the anthracite or stone coal, 
a0ve& hundred weight- of small or dust of bituminous ooal 
(whliBh proportions will admit of condderable variation), 
forty gallons of water, forty pounds of tar or other bitumen, 
i»'b€tfore,tUrty pounds of lime or chalk, and one hun<h'ed 
1^ ei^ty pounds of dry clay, mud, marl, or other earth 
etMitaiiiing vegetable nmtter, mixed, moulded,, and pressed 
ki like manner. 

■ I have also' to describe a fifth species of fuel:-~Take 
fifteen Imndred weight of small or dust of bituminous coal, 
five hundred ' weight of sawdust (which proportions will 
admit of considerable variation), forty pounds of tar or 
other bitumen, as before, two hundred pounds of dry clay^ 
mud, marl, or other earth containing vegetable matter, 
perenty gallons^ of water (the quantity of water must-be 
varied in proportion as the quantify of sawdust is used)', 
tiiirty^- .pounds of Ikne or dhalk, mixed, moulded, and 
pressed in >like manner* . . - 
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' I>li%v% l4iO .};o dei[<9^ a sii^th specks of fi)id:-^T(l)ue 
^ve hundred w^ght of peat tiMf^ peat earthi peat jnoiis^ or 
bog earth> five hundred weight of sawdust^ ten hundred 
wei^t of small or dust of bituoiinous coal» thir^. pouinda 
of lime or chalky thirty pounds of tar or othcrbitameB^as 
before, two hundred pounds of dry. clay^ mud, marl^ or oth^ 
earth, containing vegetable matter, and seventy gallons of 
water, misoed, moulded, and pressed in Uke manner. 

P I would observe, that in manufacturing each of the aboye 
species of fuel, the ingredients lime and bitumen may be 
omitted ; but I. find that the use of them not only incneases 
the adhesion of the other materials, but the lime has. the 
cufiect of neutralizing the sulphurous acid gas contained in 
the coal, and the bitumen adds to the ready combustion of 
the fiieL And further, that I prefer the use of vegetable 
tar to any other bitumen^ of mud (specially river mud, 
and more particularly such as is taken firom the river 
spumes,) to any other earth, of stone Ume to chalk, or any 
fthjic description of lime, and the sawdust firom the pine to 
tilie sawdust of any other description of timber. 
\ Hftving thus described the natui^ of my invention, and 
the prpcf^s of manufacture, I would remark that I do not 
confine myself to any particular process, it being evident 
that the object to be obtained is a careful combining or 
mijung of the materials herein mentioned, and the subse<» 
guent pressing the same into lumps or blocks of convenient 
isbe, and of the forms most advantageous for packing or 
stowage, and whatever process may be adopted it does not 
alter the nature of my invention. 

And I would further ol^rve, that I do not claim the ap« 
plication of each of the seireral materials separately as ^ fuel, 
whether pressed or unjMressed, as I am aware Ihat soim of 
them have been used as a fuel before; such as. anthracite <ir 
stone coal, coke, breeze, peat eai*th, peat turf, peat mpss# 
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or bog earthy niudlcoal or cold dust^ and stuafi ood or c^ 
dust^ in combination with mud^ marl^ or olay^ in certain 
proportions; but what I claim^ is the combining amaU* 
or dust of bituminous coal with marl^ day^ mud^ alluvial 
deposits^ or other earth containing vegetable matter ; and 
with water^ in all cases where the weight or quantity of 
nnaU coal or coal dust is equal to^ or exceeds the weight or 
quantity of mud^ clay^ or other earth used^ wheHier the 
sfone has or has not any one or more of the other matters 
herein mentioned. 

And further^ I claim the compressing of small coal or' 
coal dust in combination with any of the above-mentioned' 
matters into angular blocks or shapes^ suitable for better 
stowage ; but I do not claim as hew^ the application of tar^ 
pdtch^ or other bitumen in combination with coal^ or with 
any other of the matters, various^ attempts having been 
before made for employing them as fuel : nor do I confine 
myself to the using the whole, or even the larger niunber 
of the several matters before enumerated for the formation 
of the several descriptions of fiiel above mentioned, thouglr 
I believe the compounds herein severally set forth to be 
the best compounds for fuel. — [Inrolled in the Inrolment 
Officty September, 1838.] 



To Henry Pershouse Parkes, qf Dudley , in the county 
of Wtyrcester y iron-merchant y for his invention of improve-^ 
meats in flat pit cAaiwi.— [Sealed 11th August, 1836.] 

This invention consists in the application of certain iron 
stays to flat pit chains, by which the individual links 
thereof are stayed or supported, and are also combined 
together into one plane, as will be hereafter described. -And 
in order that my invention may be more readily understood^ 
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I would observe that the flat pit chains ordinarily- used for 
Taising coals aild other materials from pits and mines^ hava 
^tajB made of wood^ fastened between every alternate set 
of links by a flat nailj which being driven through the wood 
stays^ and rivetted^ secures the same within the links. But 
there are many objections to these stays : for instance^ the 
al^osphere effects the wood^ and causes it to expand and 
|hrink| by the same being damp or dry ; and hence^ the 
atays g«t out of place in the midst of workings and fre« 
quently the chain breaks in consequence thereof. Again^ 
fhe rivet heads (which hold Ihe wooden stays in the links 
of the chain), by continued friction against the sides of the 
pxiUey, wear away and fall out ; and very often the cluun 
becomes twisted, and otherwise thrown out of order: 
hence, rendering the necessity of constant repair, which is 
not only prejudicial in respect to expense, but the pitmen 
iure prevented working during the time repairs are being 
made. Now, to obviate these difficulties, I make my stays 
.of wrought iron, or other suitable metal, in the following 
manner: — 

I take a bar of iron, and roll it into the form shown at 
fig. 23, Plate VII., from which I cut stays according to the 
size required, and then stamp out portions from the side, 
leaving it in the form fig. 24, which is a plan, and is shown 
endMrise at fig. 26. Fig. 25, shows a piece of iron, with ribs 
or projections J, formed thereon by rolling or othenyise. 
These pieces of iron are for making those Unks of the chain 
where stays are employed, the projections b, being made 
/or the purpose of fitting within the grooves of the stay. 
Care must be taken in making the ribs or projections A, that 
sufficient space be lefl to allow for the bending of the hnks 
as shown, the stay is placed between the links, the ribs, or 
4^j.ectipns 6, fitting witUiii the gi'ooves a, of the stay, the 
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lixdcs^ having the stay within them are then well hittm^ti^ 
and are thus caused, firmly to bind the stay a, withih the 
links ; and although I recommend such projections ft, /to 
the links^ it will be evident that the inncfr part of the link 
itself may lie within the groove a. 

Fig. 27} shows a portion of the chain in a finished itate. 
fh an these figures the same letters refer to similar parts. ^ 
Having now descr;^bed the nature of my inventi<Mi^ and 
the manner in which the same is to be performed^ I w0uld re- 
markj that^ although I have here shown only three links com* 
bined by their stay into one plane for making flat pit chains^ 
other numbers may be used ; and akhough I have recom- 
mended the makingof the iron or other metal stays^ by rolling 
bars into the form shown^ I do not confine myself^thereto; 
and I would have it understood that I do not confine myself 
to the precise form of stays lierein shown^ as variations may 
<be made for efiecting the object of my patent^ without de- 
viating from the principle of my invention: for instance^ 
the grooved iron^ fig. 23^ may be used as a stay without re« 
moving the side piece^ as shown in fig. 24 ; but I prefer the 
' plan fig. 24^ by which lightness may be obtained with the 
requisite strength; or a narrow piece of metal shown at 
'fig. 28 j gnooved in the same manner as figs. 23^ and 24;may 
-b^ placed within the links ; but I have found the plan uni 
; described ta answer best. 

r; And I would have it understood, that 1 lay no daim to 

; ^th6 rolling of the iron, nor to the mode of preparing the 

rri^pys, or to any of the parts separately. But what I do claim 

. ,3^ my invention, is the application of wrought iron or other 

/ "'7 ^ metal stays to flat pit chains, in such manner that' the 

u links where the stay is used shall be combined into one 

. .plane, and kept into their proper positions for fbrinin^ a 

r fi^% -^dbflby whatever be the number of linkii used m.ihfe 
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iitte:]»h&ey.biit' 1 d6 not chinar the' fqpjdid^ticAi of ixea 
iHgra to cfattB linki^ unlecui twoor moi^ be thtat^r^ otm^ 
billed into one plane.— [Inrolled in the ItirohneHi Officer 
FebtWKryy 18370 



7b Michael Wheelwright Ivi90K| Hfk-^jmery in 
ffaileS'Streetf Edinburgh^ for his inivmtion of an improved 
method of consuming $moke in fwrnaceM and pther places 
where fre is used^ and for ecof^omiHng /uelf and also for 
applying air heated or . cold to blasting or smelting fwr* 
noce^.— [Sealed 24th February, 1838.] 
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Tltxa invention relates^ first, to a mode of consuming smoke 

• evolved from coal in furnaces, and other such places where 

coal . fire is' used by the application of steam above tbto 

Ignited fiiel, whereby not only the smoke will be consumedi 

but fiiel saved, as a given quantity of coal will produce a 

miieh. greater effect ;.and5 secondly/my invention relates to 

,a mode of applying air heated or cold, in cbmbination with 

. steam, to blasting or smelting furnaces. And in order to 

. give the best information in my power, as to the nature of 

my invention, and the manner of performmg the same, I 

will proceed to describe the draining in Plate VIIL, at^« 

15, whidi represents the section of It 6tea!m boiler and ftir« 

, jiace, which, together with the description hereafter given, 

, .will be sufficient to enable a workman readily to can^ out 

.. my invention generally, to various furnaces and other plaeet 

. where coal is burned for producing fire : a, are the oidiiuiry 

;fire barsy and i, the ash pit ; c, b^ing an ordinary high pres* 

, sure steam boiler ; d', is a tube passing from the steam b<ttler 

dfjEto-the furnace, or fix>m the steam cylinder, to conduet'the 

(Stem whieh has performed on the piston ; or the sti^ 

'ina^be^dbtaii^edfirom. any convenient souxce| Uiere being a 
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steam eoek e, by vfaieh the perion attenHkig the bcSer 
regulate the flow of steam into the furnace^ ia order to ob4 
tain the desired effects^ and^ on the one hand, prevent too 
much steam passing into the furnace, and, on the other 
hand, to allow of just sufficient to produce complete com^ 
bustion, which will readily be judged of by observing the 
effects produced. At the end of the steam pipe d, which 
is spread out into a fan shape, there are a number of amaQ 
holes perforated, in order that the steam may flow in 
minute jets in a direction downwards, by which meanA the 
smoke will be consumed, and fuel economized ; and it is 
the introduction of steam on to the coal, which constitutes 
the first part of my invention. 

At the same time I would remark, that althot^ I -ptei&t 
that the steam pipe should introduce the steam in a direo^ 
tion downwards from the firont towards the back of tho 
fire bars, as is shoi^n, yet I do not confine myself thereto, 
as the steam may be introduced over the coal, on the fire 
bars, or in other directions, vnthout departing firom my in^ 
vention ; the object being to inject streams of steam amoi^sl 
the smoke or products of combustion as evolved, and bjr 
mixing therewith, aided by the heat of the fuel and a soffi* 
eient supply of atmospheric air, the whole are consumed^ 
and a more perfect combustion obtained, 

I would remark, that I am aware steam has before been 
applied into the ash pits and through the bars of finmaces 
to improve combustion, and into the chimney or flue to 
increase the draft. I, therefore, do not claim the applicar 
tion of steam generally to furnaces, but only when applied 
according to the mode herein described. And, further, 
there are various well-known mod^s of applying heated air 
to furnaces, both above and below the fuel ; and there are 
Various means of obtaining such heated air to furnaces 
where coal is burned, for evaporating fluids^ and for other 
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ympoies/ftiifih hieaEtod i^ being applied for tiie purpbae ^ 
MV319 heat, and of improving the combustion of coal in 
fimaeea^ and to aid -in oonsnming smoke evolved by the 
eoal in flie act of combustion. I mention these, because 
my invention is equally applicable to fmnaces suitaUy 
conatmcted for having heated air applied to them, as to 
furnaces supplied ^dth air direct from the atmosphere, 
viiU|out previous heating, care being observed, that what« 
ever be the furnace or place where the fire is used, and 
lumng my invention applied thereto, that there is a free 
supply of atmospheric air. 

I will now proceed to describe the second part of my in* 
vention, which relates to a mode of applying air heated 
or cold in combination with steam, and for heating such air 
to blasting or smelting furnaces. ^ It is well known, that 
aeoording to the present manuftcture of iron, heated air is 
now becoming very generally onployed ; and the cold air 
efjkfae^ atmosphere is either drawn through iron surfaces 
heated directly by 41 fire, such heated air being then sup-* 
pKed or forced into the furnace by suitable means or 
blowing machines ; but the most general mode of obtain^ 
ing what is called hot blast, is by tubes heated on the ex- 
ternal' surfaces by the direct action of a fire, and the cold 
air is applied by means of blowing machines forcing cold 
air through the heated tubes, whereby the air becomes 
h^Uy -heated by the time it comes into the furnace. But 
according to all the plans practised, there is such heating 
to the metal surface against which the air impinges, as ma* 
tendly, to alter the moisture and character of the air heated 
by them ; and it is well known that the atmospheric air 
employed in blasting, differs in the result produced at dif* 
ferent seasons of the year. 

Now the object of- tibe second part of my invention, ia 
the application of air, whether heated or cold, in combilia* 



/tiotf for tteoa and fiirtiratiiigiaif/iwrHigtHig tiri .pmeMag 
'fiu^poieB, liTitbe uitennBdiate aid of Iiet water or^eam^ or 
'Mhet suitable flttidy wlieicbgr Aaee advanlages aoe darimL 
IPiral, the heal of themetal, though it heata the air. to the 
d^;ree veqaired^ yriH not prefindieially change the laiiie. 
Steoondly, by.this means^ the heat of the air^ajqihed wmj 
be regubled toithe degree yo£tempendtiirereqiiiredL TUa^ 
"thepipiavor metalauifiioes.williiot be ao quiokly. deatrag^ 
:i. In ovdar to tarry out tiiia pvt of nytiiurentaoiiy I emiday 
a vtMaVbr steam faoUer ; I poe&r itto. be of a oyliodri^al 
-form with hemisphericaleads^ sinular to..ordiiiai;) hi^- 
pieemre sieam-IieBgkie faoikvs^ fiaced with auitxdiie furnace : 
ihrougfa.thia ateiua ^boiter^ L insert aicoil of tuhes» or otiier 
i oa t a b k i mMk surftces^ and af^y .suitehk meana finr Jceep- 
^^kpg^a oanstaout auplpfy of water in the boiler ;. jnd^furth^^ 
diere is^toube a safety vatve^ by which^ aa it is well und^* 
• atood^the pressure^ and fsottsoqueut degree of heat in tba 
-boilnvmiy^ be maintained ta a degree sUghtfy above t^e 
degree ofjtemperafcure to which the air ia ijBqiiired tojM 
heated: but it wiU be evident that other. anning|eii|en|fl^ ;of 
apiMuratus to use steam or hot witter^ or other fluid for 
heatiiig suitable fumaees^ may be r^orted to^ which wouldj 
: ki^&cti be only* a. variation of what, is hexiein desoriibed. I do 
;n<^.<^ref6re^ oonfioe myself to the precise form of theiq;)* 
paratusv iised^ provided steam, or hot water^ or other, j^uid 
be employed to heat Jiuitable surfaces, .against which air is 
:Oaused;to paas, in order.to be hjeated for blasting or smelt- 
,uig pvuposess and. in oider to apply such, apparatus for 
,* heating iairibr biasting furnaces, I use. it in one or two 
,^W4^is, either by placii^ 3uch heating apparatiis in a suit* 
able poiition, in respect to a pump or other, blowing ma- 
chine, that atmospheric air may, in the working of the 
blowing machine, pass through the heating apparatus, 
and thus enter into the blowing .machine, in a heated 
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^^teU/ftnd be. applied or^driveii into the furnace tiieisebji*; 
^ '^Utth^rwiiie, I place the heatmg apparatus betwe^ 
the blotrteg^SMHakiae, ^ whatever kind employed^ and 
tlhe furnace^ to be blasted, whereby the cold air is flip* 
plied by the blowing mathine through the heating app9« 
■fatus, and thus obi^n a hot blast, to the furnace. In.us}$g 
steam for impfoving Ihe quality of .the heated or cold ak> 
and for ^c^^onuniqg fuel used^il blast jooc ameltingiiirniic^' 
the same is to be ii^tfodueed into tibe twyft with the: blast 
of air^ or by a separate tiAie or .tubes; and I ham found 
that in ufidng steam> that the <|iuuitity of ^vsater iti'therfeam 
of steam may be benie^cililly us|^by employing a> quantity 
of steam equal to about pnepar|by Weig^of waterin die 
ferm of steam, to oite paii< by w^ht of suitaUe ftiel .used $ 
and the steam I have employ^d^ has. been fnnn.ei^t 
poinds to thitty-fiyepounds prNsure^to the sqiiOune indi': 
and so far as I am enabled to ^st the result> I beliaye/it 
desirable to use steam isi moderate pressure, in prefispenee 
to high pressures; but I do not confine mysdf to uiy 
particular pressure of steam, nor to the relative quantities 
c^ steam and fuel here' stated* . r ', 

* Having thus described the nature, of my inventiion, and 
the manner in which' the simie is' to be performed, I woidd 
wish it to be underHoo4 (hat what I clam as my improved 
method of cqnsutning lem^oke and economizingdTuel in fur- 
naces where coal is burned^ is the mode of applying- steam, 
whether in conjujuctioii with hot.air or otherwise^ as aboVe 
described; and, seeondly, I claim the mode t^ applying 
^ir, whether hot or cold^ in combinatioh with steam atid 
beating air for blasting or smelting fumiices, as herein 
described.'— [Jifroiferf in thelnrolment Office, August, 1 838^] 
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To Thomas Joyce^ qf Camberwell Neuhroad^ in the to^jf^ 
of Surrey, gardener, for his invention qf improved appqh 
ratue for heating churches, warehouses, shops, factori^ 
hothouses, carriages, and other places requiring artificial 
heat, and improved fuel to be used therewith.'^^\^eslStA 
16th December, 1837.] 

l^s Patentee describes his invention in the followih^ 
irofds: — My invention of improved apparatus for heat- 
ing chui*ches, wairehouses, shops, factories, hothouses, car* 
fiages, and other places requiring artificial heat, consists in 
pecuMaroonstructions of stoves, in which I am enabled tor 
regulate the combustion of the fiiel, and produce any re« 
quired de^i'ee of temperature in the placed in which t&ey 
are situate ; and my improved fuel to be used therewith 
is a peculiar preparation of charcoal, chemically treated for 
the purpose of purifying it. 

Hie internal and eternal forms and constructions of 
these stoves will admit of some slight modifications ; but 
the leading feature to be observed is, that the apiertures for 
the admission of atmospheric air at bottom, to support the 
GOiBtbustion c^the fuel, must be limited as to size, and that 
1^ apertures at top for the egress of the vapour arising 
from the ignited charcoal must be capable of adjustment, 
in order to regulate the combustion within ; whilst the 
tubes or channels for the passage of the atmospheric air 
intended to be heated and dispersed around, may be 
viiried in an indefinite number of forms and directibiis, 
according to circumstances or taste : for the essential im* 
provement in the construction of the stoves is the mean's 
of regulating the combustion of the fuel, so that no more 
than a given quantity of it can be consumed in a given 
time, and that the quantity of heat evolved may be in like 
manner regulated. 
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. Thetti^oiA simpk constittctiQii.of n^ unproved stove is 
fliiown in.Flate VIII.^ at fig; 1, whkh reiaresenls a plain 
Igrlifii3iv$d stoye^ taken in section: vertically through the 
jnidcUe ; and fig. 2^ is an extemid view of the swie. 
' The cylindrical rades of the stove a, a> are^ in this in* 
•teaeey made f»f sheet iron ; the bottom i^ of oast iron ; a 
punreable lid c^ fits into the top of the cylinder^ in which 
tiiere is a sUding regulator d, having apertures in the 
same manner as an ordinary adjustable air valve. In a cir- 
cular opening in the bottom b^ there is inserted an inverted 
i$one e, which has a few small holes pierced through for 
l^he passage of the atmospheric air into the lower part ot 
the interior of the cylinder ; or small air holes pierced 
ihrougfa the bottom, or round the lower part of the cy- 
lindcTy might be employed in addition to^ or as a substi- 
tution for, the perforated cone, , A circular rim/, /J below, 
having many apertures, may form the foot of the stove, or 
jt may stand upon three or more feet. 

Fig. 3, represents an external elevation of a stove upon 
the same construction, but rendered sufficiently oma- 
"mental to be suited to a parlour or other well-furnishecj 
-room. ' Fig. 4, is a section of the same. This may be 
'^made of iron, brass, or copper, or partly of each. The 
■cone e, pierced with a few small holes, is inserted in the 
bottom of the stove, as before ; and through it passes the 
latinospheric air to stipport combustion, which air is con- 
ducted by a tube g, in the pedestal of the claw-foot; and 
lateral apertures may be made for a further supply of air, 
if required, through the sides of the cylinder, at z, z. The 
sliding valve £?, at top, for regulating the draft, is inserted 
into the upper part of a dome cover c, and may be readily 
iTaised or depressed, in order to ojen or close the vent or 
'ttpertore through which the vapours arising from the com- 
.dostien are discharged; which vapours being inodorous;. 



are allowed to ^ass into tbe* rann, and td aid tta %cM 
ihtaini offby radktion from tlie external surftde. - 
* A stove constructed'a* figs* 1, and 2, may be mtrodticed 
withiii a case, either of a plain or ormiliental form, as in 
the section fig. 5, >Vhich represents a (^findrical jadcet or 
ouW cade Ky h, placed round the' stove. TTie jacket 'fiiffais 
ah air passage jj j, partially <Jpen at >, x, in the bottom^ 
and the air, in proceeding thiWigh it, beeoihes heated, and 
is allowed to escape at tc^ by the openingsin the dome 
iVith the vapour arising from the combustion, and thence 
falls into the surrounding atmosphere of the room, floid 
warms it. The outer casing may be of any ornamental 
fbrm,'as that of an urn or 'a hdtow figure ; for the shapes 
of the air passages aire of very little importance^ provided 
the combustion of the fiid in the stove be propieiiy tegii* 
lated in the way described. 

Another modification of the invention consists of air 
ttibes passed through the ignited fuel within the stoves, 
fbr the purpose of cari7ing off a portion of the. heat pro- 
dticed by radiation. Fig. 6, shoM's an external election of 
8U(5h a stove, and fig. 7^* section of the same, exhibiting 
the Arrangement of the hot air tubes within, and in which 
the air for supporting combustion is admitted through the 
inverted cone e, at the bottom, and through small s^Ksr^ 
turek Xy3dym the lower parts of the sides of the stoves, if 
required, the draft being regulated by the adjustable slide 
valve irf, at top. 

' Tlife air admitted up ttie c^ntoil tube^, in the pedestal, 
siibplies both the combustion of the fuel and also the hot 
air tubes i, i, i, and outer passage y,/ In passing through 
ttes^ tubes t, i, i, the air takes up the heat radiated from 
their internal surface, and delivers the mr so heated through 
apertures iii the jacket, Without mixing with the vapour 
msing from the combustion ; but th^ air which passcst up 
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the^^cmtor pttNB^^V> vVpi^eeds into the dome ci^^f^tlie. 
cMhig, fh>m n^hence it .ttltunalely escapes vri^h .4he y^q^Mif 
of the joombustioa through opemngs in the cap^; and also 
warms the surroundi^ atmosijriiere of the place ia tvhich 
the stove is situated; Fig,» 8,. represents a honzontaV 
see^ion of the stove within its casing, taken ahout half- 
way doitn ; fig, 9, is a top view of the stove, the cap being 
r^noved to show the interior. In this instance I havein^ 
trpduced a vessel, shown in section at kj in fig. 7> wbidi 
contains water. I jdace this vessel upon the top of the 
stove, for the purpose of moistening the heated air by the 
slow evaporation of the water. . 

In very clo9e apartments, sudi as steeping xooms, if 
a|iy ineonvenijenoe should be sqEfireheuded from the 
efiecta of the:Va|MNar evolved during combustion, I would, 
in such case, recommend a veiy: small pipe to l;>e. at^, 
tached to the t(^ of the stove, for the purpose of en« 
cloung the valve in the manner diown at fig. 10, or 19 
any pth^ convenient manner for carrying ofi* the vappur, 
which jHpe might be led through the wainscot or woode^. 
partition of the rocm- into a passage, or through a windo^'. 
(^ chimney, or the wall, or other conveniait .outlet; and 
ia that event I should have a slide valve under the stove, 
forj.regulating the admi^aion of air to support the conibus- 
tioQ,.or the regulating valve might be in the pipe. The 
heat in that case woidd be obtained entirely by,radiatictn ;.. 
but in general where the rooms are not air tight,, this pre*, 
caution will be altogether unnecessary ; , for if any vapour 
that might be considered ofien^ve should h^ . given, out 
from the combustion of the prepared charcoal in theqe. 
improved stoves, the quantity will be so very small, as to 
be incapaUe of dcHng. any iiy^ur}% 

In usmg either of thc^e stoves, I, in the fiirst instance, 
ignite a small quantity of my prqwed f^V ^ch piay \f^ 
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to ignited by filling an iron ladle with the ffael, af^ iiltf#« 
ducing it into an ordihaiy fire. When the fuel has he- 
(ciome red hot, I put it into the stove, and then fill the 
fitove above the ignited fuel with other of my said pre- 
pared fuel, in a cold state. The valte being now opened 
at the top of the stove, the combustion will go on slowly 
JBtnd regularly, and continue for many hours without any 
attention whatever, the fi-esb fuel descending gradually by 
its own weight as that below becomes consumed, the in- 
Verted cone preventing the air passages from being stopped 
tip by any accumulation of ashes or dust, and likewise jwre- 
venting any of the dust, ashes, or hot fiiel fromfalUng ou^ 
and becoming either d^igerous or oflensive. 

The partial opening or closing of the valve at top, tS 
tefore said, will determine and regulate the rapidity- of th^ 
combustion of the fiiel in the stove, and consequently the 
qpiantity of heat evolved ; and when the combustion has 
been allowed to continue for a certain length of time, a 
•fresh supply of the said fuel may be introduced, and the 
operation continued ; but to do this the dust and ashes 
should be removed, which may be done by inverting the 
•stove, when other fuel may be ignited and introduced as 
Before. If the stove is of large dimensions, I should have 
an open grating at the bottom, through which the dust 
and ashes might fall into a close air-tight box attached to 
the under part. 

Having now described the features of my improved 
apparatus for heating, which forms one part of my inven- 
tion, I proceed to explain the other part of my invention, 
* which consists in preparing ordinary charcoal made or 
charred from wood (oak and beech being preferred). This 
process of preparation I effect by submitting the ordinary 
' charcoal to a red heat, and by wetting the said charcoal 
with solutions of caustic or carbonated alkalies, or i^aliae 
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mhIis or thdr salts^ cither before or after aucli' heal^ig 
process. I prefer the additkNoi of these substances after the 
eharcoal has been reburat. When I wet the charcoal be^ 
fore rebuming it> I immerse or saturate the same in a 
tolution of carbonate of soda, <»* other of the afereaJsid 
alkalies, or alkaline earths or their salts^ in the proportiM 
of about three pounds of carbmutte of soda, or equival^it 
proportions of theotheraferesaidalkahesor salts, to twelve 
gallons of water. I do not confine myself strictly to these 
quantities, as the proportions may vary according to tlie 
quality and nature of the soda or other alkali, or alkaline 
earths or their salts, used, or to the nature and quality of 
the water; for water, if very hard, will require a greater 
quantity of one of those substances. The alkali that I have 
generally used is dther the caustic soda of commerce or 
die crystallized carbonate of soda ; but I have found other 
tdkalies, and especially lime, as above stated, to answer. 

After the charcoal has been so saturated, or partly pre* 
pared, it is allowed to drain until nearly or quite dry, 
when it must be burnt in a furnace. If the charcoal has 
not been wetted with the alkaline solution before reburmn^ 
I take it from tiie furnace and wet it, in the progress of 
cooling, with the solution made in the same proportions aa 
above described. It must, of course^ be allowed to drain 
and become dry before it is used in die stove. 

The furnace which is to be employed in rebuming the 
charcoal, as aforesaid, may be of ordinary construction, 
lu^rxushed witi^ a damper to regulate the draught; but the 
one which I employ is coastructed partly in the fashion of 
a baker's oven, and is particularly described by the sec* 
tional figures 11, and 12, represented in the drawings 
annexed. When the charcoal introduced into this oven 
has become perfectly red hot through, the damper is to be 
slidden into the flue in order to prevent its further eom<« 
bustion, and the charcoal may then be withdrawn firom thai 
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furnace into air-tight boxes or vesseh called cbolfr^^ where 
it Vis to renunn exduded from the atmospheric %ir. until 
it isjcold^ when it will be ready for use, or to be put up 
ior sale. ^ ... t 

. .' I desire it. ta be. understood that I do not confine myself 
to ' any particular dimensions pf stoves, as they may be 
varied from the siz€ of a quart pot^ (which would be suited 
for worming a close carriage) to any dimension that might 
be required, for heating churches and. other large build* 
injgs:; neither do I confine, iiiy self to regulating the com-: 
bustion of the fuel by. a moveable valve at top, as such a 
regulating apparatus might, be applied at bottom of the 
stove, or might be employed both at top and bottom. 
* Qut^I claim. &s my invention, the combination of parts 
or inaterials for regulating and limiting the draft of air in 
my improved apparatus, as above described, being well 
adapted for. the purposes of fonning stoves ; I also claim 
as my invention, the combination above described, by which 
I form an improved friel ; as a substance to be burnt in 
stoves ; I also claim as my invention, the whole combina- 
tion of improved apparatus and improved fuel for warming 
or heating places, by which the improved fuel can be used 
to great advantage in the improved apparatus,&c«-;- [Inrolhd 
in the Rolls Chapel Office^Juney 1837.] 
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To JosHtTA Bates, of Biehopsgaie^treet^ in the city of 
London^ merchant ^ for an invention of certain improve^ 
meats in machinery for cleaning and preparing wool, 
being a communication from a foreigner residing abroad* 
— [Sealed 16th April, 1836.] 

Thbse improvements in machinery for cleaning and pre- 
paring wool, consist in a novel improved construction and 
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arrangement of machinery or apparatus^ by means of which 
the biirrs or seeds of wild plants, small pieces of vegetkttie 
matter, dirt, or other foreign materials, nfixed of mmglM 
with certain descriptions of wool, can be removed theiib- 

' from, and, at the same time, the fibres of the wool are p^ 
lially prepared or combed and laid straight, and delivered 
from the machine in the form of a sliver dr la^er of Vo6l, 
^t for the further operations of combing and preparing fcr 
spinning ; and which improved machinery or apparatus is 

. more particularly applicable to cleaning and coifibihg of 
South American wool, or wool* from other cbtiiitrles wiiere 
the flocks of sheep, during a greater pairt of the year, are 
allowed to range in almost a wild state in thie forests- br 
uncleared lands, whereby the burrs or seeds of plants, -or 
other foreign material which adhere to 'the fleece Af the 
sheep, become so entangled and intcirmingled' x^lli %e 
wool as it grows, that it requires ^considerable tttobl^'to 
clean the mooI therefrom by hand,^ afker the sheariiig*' ' 

In this improved machinery or apparatus, the wool to 
be operated upon is placed upon a fe^ng clofh^ and 
idrawn from thence between two or more roller^ , tod ^ is 
presented from them in a gradual alni nearly uniform and 
regular manner, to the action of a cyhnder covered i4^h 
elastic wire teeth or cards, or strong' brhtl^s, ot mixtties 
thereof. And as this cylinder revolvcig at a gr^ater^ spited 
than the feeding or delivering r(dl0V% the fibFea4i£lb#iWool 
are taken hold of by the teeth of the cyhnder, and are par- 
tially drawn out or combed straight, the fibres of the wool 
.padsing into atid between thC; elastic teeth or v^ire .caitls^ 
^hile the;buiTs,'seeds of plfmt^, bits of wx>od9 or othcjr ex« 
tranecMLis matters«^ are piished from out of the fibres of the 

>i7ool'by liheends of the teelb or wire f^ards^ a^d priesented 
on the surface thereof, the teeth beipg.pkce^ suffioiently 
close together to prevent the foreign matters entering be* 

VOL. Xlli. ""'X c* . t 
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tween them, whereby the burrs, seeds of plants, and other 
matters are exposed to the action of a rapidly-revolving 
beater, fan, or brasher, placed very near to, or slightly in 
contact with, the periphery of the cylinder ; the burrs, seeds 
of plants, and other extraneous matters being arrested in 
Iheir progress with the cylinder by a ledger blade, so 
placed and adjusted to the periphery of the cylinder, and 
to the fkn or beater or brasher, that the seeds, burrs, or 
other matters, are stopped thereby on the surface of 
the cyhnder, and presented to the action of the beater or 
brasher, which immediately knocks, puUs, or brushes them 
9% and removes them from the wool without injuring or 
breaking, or cutting its fibres, which is protected by the 
elastic teeth or wire cards as the wool lies in between them, 
the elastic or card teeth yielding to any extraordinary pres- 
sure in the operation. The wool passing round with the 
^eeth of the cylinder, is taken therefrom by the action of 
another drum or cylinder covered with card teeth, similar 
to that of a common carding engine, from whence the 
wool is taken off in the form of a continuous sliver, by 
means of a doffer roller and doffing comb in the usual 
manner of carding engines; or it may be removed by rollers 
or cylinders covered with comb teeth or needle points, 
which will take hold of the fibres of the wool and draw 
Ifaeiu out of the cylinder; or the wool may be removed in 
any other convenient manner. 

Aiid in order that this novel and improved construction 
bf apparatus may be better understood, I have hereunto 
annexed several figures or drawings of one of these ma- 
dhines, although I do not mean or intend to confine myself 
to the precise arrangement there shown, as there are many 
|niHs of the same which may be varied to suit differentkinds 
»r qualities of wool, or diflerent speeds of working, the novel 
tkki^f^ as before statedi consisting in protecting the fibres 
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0f the wool by the elastic teeth of wire cards^ or other fit 
and proper material^ while the burrs^ seeds of plants^ and 
other extraneous matters are being removed therefrom bjp 
the actions of a rapidly-revolving &n^ beater^ or brasher^ 
and the stationary ledger blade^ the burrs and other extn^ 
neous matters being pushed out of the wool by the teeth 
of the cyliiider^ and exposed to the actions of the beater of 
brusher and its ledger bladeii 

Plate YIIL^ fig. 13^ is a front end view; and fig« 14j is 
a longitudinal vertical section taken through the sam^^ 
similar letters of reference being marked on corresponding 
parts in all the figures : a> a^ is the framework and standardft 
of the machine; b^ the endless feeding cloth passed ovef 
the rollers in the usual matter^ and actuated from a^y conr 
venient moving part^ and at the requisite speed, according 
to the rate the wool requires to be fed into the machine. 
Upon this feeding cloth^ the wool in its rough or uncleaned 
state is spread out evenly by hand, and in proper thick- 
nesses or quantities> according to the foulness of the wool 
/md speed at which the machine is working; c, is a re- 
ceiving roller armed with wire teeth, which take the 
wool from the feeding cloth, and delivers it to the c^*- 
linder d, when the operation of removing the burrs and 
other matters take place, the roller c, being assisted in that 
operation by the other roUers e, e, also armed with wire 
teeth, and mounted in adjustable bearings, which partially 
' loosen or open the fibres of the wool, and prepare it fqr 
the operation of the rapidly-revolving fan, or bei^ter, flr 
brusher, /, which is mounted in acyustable bearings, tp 
regulate its distance from the cylinder ; ff, is the ledger 
blade, which arrests or stops the burrs or other foreign 
matters on the surface of the cylinder, and presents thespi 
to the operation of the beaterj and is adjustable to the 
<^liildtv ft^d the fan or beater by the set SGi?ewf A; i^ is a 
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larger drum or cylinder, covered with card teeth, which 
receives the wool from the cylinder rf, and, carrying it 
roimd, deposits it on to the doffer cylinder A:, from whence 
it Is removed, in the form of a continuous sliver, by the 
dofier or comb Z, acted upon by a spring in the usual 
manner, the wool being partially raised out of the cards of 
cylinder i, by the teeth of the cyUnder m, in order to assist 
this operation. • 

It will be seen, that as the wool is delivered from the 
roller c, to the cylinder d, the teeth of the latter take hold 
of the fibres, and partially comb them straight, and carry 
them round past the fan or beater /y which, revolving in 
the direction of the arrows, strikes, beats, or brushes off 
the burrs and other matters arrested on the surface of the 
cylinder d, by the stationary ledger blade ff, the teeth of 
the cylinder being elastic, giving way to any extraordinary 
pressure of the fan or beater. 

I would here remark, that the fan or beater, in this in« 
stance, is composed of metal by several hetical or project- 
ing ribs or blades, coiled round it in a similar manner to 
the ordinary rotatory cutters of a cloth shearing machine, 
the helical ribs and the ledger blade forming what may be 
called a continuous pair of pincers; but this -fan or beater 
may be composed of rows of strong bristles, whalebone, 
wire points, or teeth, or ribs of wood, or any other mate- 
rial, according to the quality of wool or any other ma- 
terial : also that, from the same circumstances, the teeth of 
the cylinder d, may be of any suitable substance and form, 
so as to be elastic, and protect the fibres of the wool in 
such a manner as not to allow the fim or beater cutting 
or breaking them. And further, the ledger blade may be 
made elastic, if thought desirable ; therefore, I do not in- 
tend to confine myself to any precise materials. 

It will be seen, by inspection of the drawings, that the 
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various rollers and cylinders^ and other parts^ are put in 
motion in a somewliat similar manner to those of a com- 
mon carding engine, the machine receiving its motion from 
a strap passed from the steam engine or first mover to the 
pulley or rigger n, on the shaft or axle of the drum u The 
cylinders dy and m, and the crank o^ of the dofier being 
actuated by a strap p, p, passed round the drum qy also 
mounted on the shaft of the^drum iy and that the fan or 
beater is worked by a band r, from the rigger *, placed at 
the end of the drum iy the rollers Cy and Cy together with 
the feeding cloth by being moved by toothed gear, set in 
motion by the rigger Uy by a band passed over the rigger 
Vy turning on a fixed pin or stud, and actuated by a pinion 
in its hollow axis the spur wheel Wy mounted on the end 
of the axle of the upper roller e ; the dofier cylinder being 
actuated by the band passed from the rigger Xy and over 
another rigger which gives motion through a pinion to the 
toothed wheel J2r, on the end of the axle of the cylinder. 

In conclusion, I would remark, that the above-described 
apparatus for removing burrs, seeds of plants, pieces of 
vegetable m^terials^ and other extraneous or foreign mat- 
ters frem wool, may be adapted and put into operation 
in various ways ; for instance, it may be connected as to 
a carding or combing engine, the wool being fed thereto 
from the dofier Zy and passed once through the various after 
processes of combing and preparing, or sorting, for spin- 
ning : or it may be connected with the card cylinder of a 
common carding engine^ and the ledger blade and fan or 
beater brought to act upon the card teeth of that cylinder 
or drum, instead of using a separate cylinder, all of 
which may be found practicable, and answer the pur- 
pose ; therefore, I do not intend to confine myself to the 
application of the said apparatus in a separate machine^ 
but claim as this invention the removing the burrs, seedi^ 
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of plants^ pieces of wood^ or other foreign matters fixed or 
commingled with wool^ from the sm&ce of any kind of 
teeth^ or wire caxds^ or brushes^ or a mixture thereof^ by 
means of the ledger blade, and revolving fan, beater, or 
brusher, as above described. — [InroUed in the JRoUe Chapel 
Office, October, 1836.] 

dpedfication drawn by Messrs. Newlon and Berry. 



To Jban Baptiste Plbnby, of Panttm-square, in the 

county qf Middleeex, brick-maker, for certain improved 

machinery for mmmfacturing articles out qf brick and 

other the like earth, being a communication Jrom a 

foreigner residing abroad. — [Sealed 22d October, 1834.] 

The Patentee, in his specification, divides his invention 
into two parts ; the first of which consists in an apparatus 
for compressing, or kneading, and moulding the brick or 
other earth, when it has been properly mixed with clay soil, 
or such other suitable ingredients as are reqiured to form 
the material out of which bricks are generally made, and 
which, when so amalgamated, the Patentee, in his specific 
cation, calls brick earth. The second port of the invention 
consists in an apparatus for trimming and cutting the 
brick earth (afi:er it has been kneaded and compressed in 
the manner hereinafi;er described) into lengths as may 
be required, according to the natiu*e of the article, intended 
to be manufactured. 

The first part of the invention is shown at fig. 16, Flatd 
VIIL, which represents a longitudinal section taken through 
the middle of the machine : a, a, a, is the framework or 
supports of the apparatus ; b, b, is a travelling bed or plaJak 
carrying the brick earth ; this plank is carried forwards by 
fneans of an endless rack or frame, consisting of a numbe' 
of pieces or blocks of wood nailed or otherwise fasten^ on 
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to a travelling endless belt or band made of leather or other 
suitable material : this travelling endless rack or frame is 
supported bjr rollers c^ c, c, having their bearings in the 
firamework of the apparatus ; d*^ is a large pressing cylinder^ 
for the purpose of reducing the shapeless mass of clay 
shown at Cy on the bed or plank b, to something like a 
flat and even sur&ce. This cylinder is furnished with a 
doffer^ consisting of a piece of wire stretching transversely 
across the machine ; the object of this doffer being to clear 
the cylinder of any clay or brick earth that might other^ 
wise adhere to it as it revolves. The end rollers of the set 
Cy e, c, which carries the endless rack^ are furnished with 
teeth or pegs^ which take into the rack or catch against 
the projecting ends of the rack jnns^ and thus cause the 
endless rack to be propelled forward; and one of the end 
rollers is mounted in a slot made in the framework^ so as 
to be capable of adjustment by means of a screw, when it 
may be considered necessary to tighten or loosen the 
leather band of which the endless rack is constructed ; /,/, 
are carrying rollers for supporting the bed or plank uj^on 
which the clay is placed, these rollers being also mounted 
in the framework of the machine ; ffy and h, are two small 
adjustable compressing cylinders, which finish the mould- 
ing and kneading process after it has been commenced, and 
partially done by the larger cylinder. On each side of the 
plank or bed are placed cutters, for cutting or trimming 
off any of the clay or brick earth that may extend beyond 
the edges of the said plank. 

It will now be understood that the earth, after passing 
through the above-described machine, comes out in a long 
narrow sheet of the thickness of a brick, the width of the 
long layer being the length of a brick. The brick earth of 
the shape required is, when finished, carried from this ma- 
chine by an inclined plane or otherwise, to a machine or 
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apparatus calledt by the Patentee^ the cutting machine, and 
is intended for cutting the continuous layer of brick earthy 
as made in the kneading and moulding apparatus, into 
pieces of the form of a brick : this machine, however, may, 
if required, be attached directly to the kneading and 
moulding apparatus, and be incorporated with it ; but the 
Patentee states that it is preferable that they should be 
distinct, for the convenience of stowage when not in use. ^ 

The Patentee here commences the description of the 
cutting apparatus ; but it is described in such a vague and 
unsatisfactory manner, that we are rather at a loss to 
understand the construction of the machine, or the Pa- 
tentee's meaning. We will, however, give our readers as 
good a description of the apparatus as the specification 
allows us. 

The Patentee says, that having kneaded the clay or brick 
earth, and compressed it to the thickness required for a brick, 
in one long layer, it is carried forward into the machine and 
subjected to the action of a frame, having wires extended 
horizontally across it : this frame is mounted on hinges 
fixed to the side framing of the apparatus, and the wires 
that are extended across it are weighted at one end by 
being passed over pulleys, and a weight being attached to 
the end of each ; but how these said wires are to be caused 
to cut through the clay when brought down, as the Pa- 
tentee describes it, by a lever intended for that purpose, 
does not exactly appear. The frame is raised and lowered 
by means of a lever, as before stated, one end of which is 
attached to the opposite end of the frame to which the 
hinges are fastened. This lever is mounted on a fulcrum^ 
situated very near to the cutting frame, and the reverse end 
is raised by the workman, and by that means the cutting 
frame is forced down ; and it is supposed that the wires will 
cut through the clay, and form it into the shape and size 



PUney^Sffor Impts. in Making Bricks. 161 

of a brick. The frame being again raised^ the bricks thus 
formed will be moved forward, and are afterwards dried 
and burnt in the usual manner. 

The Patentee has shown an inclined plane mounted on 
rollers, which he intends to use for the purpose of con- 
veying the bricks to any distance, where they may be re- 
quired to be dried or burnt. 

If, instead of bricks, the machine may be required to 
make jambs for chimney or mantel-pieces, or mouldings of 
any kind, the rack or bed must be made of the width 
required for the work, and thei smaller compressing rollers 
may be grooved or indented with the moulding or running 
pattern required, only one wire being used in the cutting 
frame for cutting the layer of earth into such lengths as 
may be required, according to the article to be manufac- 
tured* And it may be here observed, that, if for the fin^ 
sort of work it may be deemed desirable to give an extra 
smoothness to the surfaces of the article, this may be done 
by allowing a small quantity of water to trickle over the 
brick earth in front of a smoothing board, fixed in such a 
manner to the framework of the machine, that as the brick 
earth is carried forward, it will be met and made smooth 
by the board under which it passes. 

The Patentee says, in conclusion, that it is evident that 
various articles may be manufactured of brick earth by 
means of the aforesaid improved machinery, such as brick^, 
ilat tiles, jambs, mantel-pieces, and mouldings, wh^ch may 
all be made on a plain fiat bed, such as the plank or bed 
here shown ; whilst pantiles, and a variety of other articles^ 
can only be made by having the bed or plank fornied as a 
matrix or mould, and th^ smaller compressing roller^ made 
of the shape required: he, therefore, claims as the inven*- 
tion, secured to him by the present Letters Patent, firstly, 
the compressing and moulding apparatus with the bed, 
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endless rack with the compressing or kneading and mould- 
ing rollers; and secondly^ the cutting or dividing frame^ 
together with the apparatus for trimming or scraping the 
clay on the bed as it passes to the dividing or cutting firame ; 
and also, the mode of carrying the brick and bed, by means 
of the inclined plane, to be dried. — [Inrolled in the InroU 
ment Office, April, 1835.] 



To Godfrey Woonb, of Berkeley-street, Picccuiilly, in 
the county of Middlesex, gentleman, for his invention of 
an improved method of forming plates mth raised surf aces 
thereon, for printing impressions on different substances. 
—[Sealed 12th June, 1837.] * 

This invention is described by the Patentee as consisting 
in an improved mode or method of forming moulds or 
matrices from which casts are to be taken in metal, or 
other suitable substances which may be found capable of 
receiving a sharp and well-defined impression, such casts 
having on their surface the relief of the design, pat- 
tern, engraving, or writing which is intended* to be printed 
or impressed on calico, paper, silk, leather, woollens, or 
other substances or fabrics on which impressions are now 
commonly taken from blocks, plates^ or cylinders with 
rmsed figures, designs, or engravings which are produced 
thereon by means of engraving, cutting, stamping^ etch- 
ing, or otherwise lowering the parts or interstices between 
the work intended to be left in relief, or from stereotype 
plates obtained from such original blocks, cylinders, or 
plates. 

The Patentee now proceeds to describe in what manner 
he makes the moulds. They are obtained in the following 
manner^ according to tiie nature of the design^ pattern^ or 
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engraving which it may be desirous of obtmoiiig in relief. 
For the finer patterns used in calico and other printingt or 
for paper staining^ or for such engravings as are usually 
cut in box-woodj and printed at a common type press^ the 
foUowing method is made me of :-Take plwter of Pam 
and white lead in different proportions — say about two 
parts of white lead to one part of plaster of Paris. These 
two ingredients are then to be mixed together with water^ 
until they arrive at aboutthe consistence of cream» Thifl( 
mixture or composition is then to be poured out upon a 
smooth^ well-polished^ and perfectly even plate or block 
of metal or other hard substance of the size required. 
The depth of the composition^ of course^ will always be 
regulated by the height of the relief required. 

For work to be printed at the common type printing- 
press in the mcmner of wood engravings^ the thickness of 
the layer or composition need not exceed the twentieth 
part of an inch ; but for coarser designs or patterns^ as for 
calico priijiting^ the thickness of the composition ought to 
be increased to about the eighth part of an inch. 

The metal plate or blocks sifter it has been covered with 
the above composition^ should be left to dry gradually^ or 
it may be baked until it is perfectly dry ; and in order to 
give this coating or composition a more perfect, smooth^ 
and even surface^ andobtafai the required thickness or height 
with greater nicety and exactness^ the coating or composition 
should be laid on the plate or block thicker than what may 
foe intended to be worked upon. The sur&oe of the coat- 
ing or composition when perfectly dry^ may be then scraped 
off or smoothed down to the required thickness with a piec^ 
of metal which has a perfectly true and even edge. The 
pattern or design is then traced on to the sur&ce of th$ 
composition or coatings in the same manner as is now gene- 
rally employed among engravers or artists. Tha workipan 
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or designer must then proceed to engrave^ etch, scratchy or 
draw with a steel point, or other suitable instrument or ap- 
paratus, all the lines or parts of the design through the 
composition or coating down to the metal block or other 
substance on which the composition or coating is laid. 

The Patentee now proceeds to describe the second 
manner which he has employed for forming the moulds 
or matrices, and which he describes as being preferable for 
the coarser and rougher patterns, and may be used for 
making colouring blocks used in calico and other printing. 
This method may also be applied to making the moulds 
or matrices for the finer work, but, perhaps, will not be 
found to answer the purpose so well as the first described 
method. 

The manner in which he makes these moulds is as 
follows : — A piece of metal, pasteboard, stone, wood, or 
composition of plaster of Paris, of the height of the in- 
tended relief, is glued, or otherwise fixed on a block of 
metal, wood, or other suitable material : the artist or de- 
signer must then cut, engrave, or etch with acid in the 
usual manner employed by engravers, either the outline 
or the entire pattern or design. When the outline only 
has been cut, engraved, or etched, it will be necessary to 
remove or cut out those parts of the wood, composition, 
metal, or other substance which is to form the matrix or 
mould, that are within the outline of the design or pattern, 
in order to form a perfect matrix or mould of the pattern 
or design to be obtained in relief. If it should be found 
necessary to use acid in making this moidd in metal, stone, 
&c., the plate of metal or stone should be fixed upon a . 
block of wood, pasteboard, or other substance that is not - 
liable to be corroded by the acid used for biting in the 
mould of the pattern or design. 
The Patentee here observes, that in order to. obtain a 
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perfectly clear impression from the casts to be obtained 
from these moulds^ it is necessary that some parts should 
be lowered or depressed^ in order that those parts may 
hot receive the printing ink or colour which is applied to 
the relief for obtaining the impression^ and by that means 
produce a blurred and imperfect impression on the paper^ 
calico^ or other substance to be printed on. In order td 
do this, the cast must be taken from the mould imme-* 
diately after it is finished by the methods above described, 
and the workman must then proceed to finish it ready for 
receiving the ink or coloiu*, in the usual manner employed 
by wood engravers ; that is, by cutting, scooping, engrav- 
ing, and lowering those part^ of the cast which, in con- 
sequence of the distance between the edges of some parts 
of the design from the edges of another part, require to be 
deeper than the rest of the design. Or the following method 
maybe made use of :— After the whole of the pattern, design, 
or engraving has been cut, etched, or engraved through the 
composition made of white lead and plaster of Paris, or 
through the wood, metal, or other substance intended to 
be used for that purpose, then the workman may lay or 
fix with any suitable instrument, any quantity of modeller's 
clay, or other fine earth, or composition which will answer 
the purpose, and may be deemed desirable, upon those 
parts of the design or pattern which may require to be 
heightened for the purpose of obtaining a corresponding 
depression on the cast or impression to be taken from it; 
care being taken, however, that the design or pattern 
which has been drawn, cut, oi* executed on the mould or 
composition, is not interfered with or injured in any way. 
Or the matter or substance used for heightening those 
parts of the mould which require such a process, may be 
laid on in the following manner : — chalk, white lead, or any 
other similar substance mixed with water, as thick ^ can: 
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be convemcptly laid on with a brushj may be used ; and 
this eomposition is applied to those parts of the mould 
which require to be rased. When this last-mentioned mix- 
ture is to be applied to the layer or composition of white 
lead and plaster of Paris^ the mould of the pattern or de- 
sign which is drawn on the plate and composition^ must 
be first slightly and carefully oiled ; and in order to pre- 
pare the moulds for the operation of castings they must 
always be perfectly dried : this may be done by allowing 
them to dry gradually, or by baking them, if that mode be 
preferred^ The moulds or matrices may also be manufac- 
tured from papier mache, or other substances now in use 
for obtaining casts of fine wax for ornamental or other 
p«n»»^ 4 m^ of s^mpiBg, c»Ub^ or Mo»l&g= 
metal may also be employed, and, in fact, any substance 
inay be used which is capable of being cast, stamped, or 
moulded, and receiving a sharp and clear impression from 
the moidd, and which, at the same time, is sufficiently hard 
for the purposes of printing. 

The Patentee here states, that as there is no novelty in 
the method of obtaining casts from the moulds, he does not 
consider it necessary to describe the process of casting, 
stamping, or moulding, as aU the processes may be carried 
on in the usual manner, as is at present employed in fine 
casting, and is weU known to practical men, and those ac- 
quainted with this branch (^the arts. But for casting the 
finer work, such as wood engravings, the Patentee prefers 
the method that is now generally made use of in the 
process of stereotypimr or casting from moulds, taking in 
plaster of P«m 7ororiginal wood engravings; and he 
likewise makes use of the same composition and met4 
which is used for that purpose. 

Another method of making casts, is by placing the mould 
in my Qonvenient box or form which is adapted for the 
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purpose^ and pouring suitable metal into the mouldy pattern^ 
or design ; and the back of the plate is to be turned even 
in a lathe^ and fixed upon a block of wood in the same 
manner as stereotype plates are mounted^ that are taken 
fit)m wood engravings or letter press. 

The Patentee says, in conclusion, that when the plates 
or reliefs are to be applied to cylinders, the metal or sub- 
stance on which the mould is formed should have a cir- 
cular or curved form, corresponding with the circum- 
ference of the cylinder, on which the plate, or metal, or 
relief is intended to be fixed ; or the plate may be cast 
level, and the circular form required may be given by pres- 
sure, — [Inrolledin the Inrolment Office, December, 1837.] 



To Keith Norman Thomson, of Holland-street, Black" 

friars, in the county qf Surrey, cork-manufacturer, for 

his invention of certain improvements in nMchinery for 

cutting or maMnff corks or bungs, — [Sealed 23d August, 

1834.] 

This invention is described by the Patentee as an improve- 
ment upon a patent granted to Sarah Thomson, in the year 
1819, for improvements in machinery for cutting corks and 
bungs. 

The Patentee of the present invention does not pro- 
pose to make any material alteration in the construction of 
the machine patented in 1819, but confines his claim to 
what he calls the gauging apparatus : but in order that 
this may be clearly understood, it will be necessary to de- 
scribe some of the old parts of the machine, in order that 
our readers may more easily comprehend the intentions of 
the Patentee. 

The machine which he has described consists of a 
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rotary cutter made of a thin disc or steel, revolving in 
bearings made in the framework, and the cork properly 
cut out into oblong pieces, as when corks are intended to 
be made by hand, is mounted in a revolving frame, called 
by the Patentee a kreeL As the kreel slowly revolves on 
its centre, by means of an endless sorew gearing into a 
wheel mounted on its shaft, the cork is brought into con- 
tact with the rotary cutter, which slices off the edges, and 
forms a properly manufactured cork. 

It must now be understood, that this frame or kreel 
which holds the corks is mounted upon a perpendicular 
axle, and that the blocks of cork to be cut are suspended 
betweei;! two clamps^ with pins formed in them to hold the 
cork tight. 

The clamps or holders are attached to the ends of spin- 
dles moimted in the revolving frame or kreel ; and on the 
lower end of the under clamp or holder is mounted a small 
pinion, taking into gear with a small-toothed wheel, mounted 
on another axle, and actuated by an endless screw which is 
fixed on the main shaft of the machine. 

Now, it must be evident that if the block of cork is not 
suspended exactly between the centres of the upper and 
lower clamps, that when the cork is brought forward to be 
acted upon by the rotary cutter, a larger quantity will be 
sliced off one side of the cork than the other; and conse- 
quently, a considerable loss will be sustained by the manu- 
facturer. 

The object of the Patentee is to prevent this 
loss, without the necessity of being over careful, and 
thereby losing tnuch time in the adjustment of the block 
of cork between the clamps previous to subjecting it tp 
the action of the rotary cutter. This is done by fixing 
two pieces of metal at right angles to each other, near the 
clamps or holders, and in the exact situation where the 
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cork is Intended to come ; so that when it is necessaiy to 
supply a new piece of cork, the workman has only to place 
the square block in the angle formed by these two pieces 
of metal, and screw the clamps down upon it, — [Inrolled 
in the Inrolment Office^ February ^ 1835.] 
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REPORT OF TRANSACTIONS OF THE INSTITUTIOM 

OF CIVIL ENGINEERS. 

(Continued from p. 115.) 

April 10, 1838. 

Joshua Field, V.P., in tlie chair. 

On the Application of Bickford's Fuzes to Blasting under Water. 

By C. W. Pa«ley, Col. R. E., Hon. M. Inst. C. E. 

The improvement in blasting under water which forms the 
subject of the above paper was first adopted at the Royal En- 
gineer Establishment at Chatham ^ under the direction of the 
author, in the autumn of 1834. 

Great advantage in blasting under water is derived from the 
use of Bickford's fuzes applied to tin powder cases \ also from 
the new system of tamping by means of small stones/ and of 
fixing ring-bolts in stones or locks^ introduced by Mr. Howe. 
But the ordinary Bickford faze, though superior to every other in 
shoal water, cannot be altogether depended on in depths of from 
five to ten fathoms. The general practice has hitherto been to 
Ignite the powder contained in a tin canister, by dropping a piece 
of red-hot iron down a tin tube reaching to the surface. The tin 
tubes being liable to failures, Colonel Pasley has used flexible 
leaden pipes, and a piece of port-fire instead of red-hot iron for 
vertical explosions. Several other means of firing — as small 
rocketsj a quick-match, and small linen hoses—were tried, but 
without any great success. 

A small fine powder hose, about one-eighth of an inch in 
diameter, secured so as to burn gradually instead of rushing for- 
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Urard and exploding^ was foaDd to eucoeed very well» but is 
neither so simple nor so cheap as the Bickford fazes. These 
fazes consist of so minute a thread of fine powder, that they 
bom rather than explode, and are in no danger of bni^ting the 
case, which is made of twisted hemp, coated with pitch, and so 
performs the double doty both of the hose and the metallic tube. 
The fuzes having been ignited, are thrown on the water, and 
generate a small column of elastic gas as they burn. Colonel 
Pasley then details several instances of the successful application 
of these fuzes^ and proceeds to describe the general arrange* 
ments which were adopted by bim, the fitting up of the tin cases, 
the mode of firing, the best borers for blasting under water, aud 
a form of plug-bolt peculiarlv adapted for mooring and warping 
up rapids. 

The fuze is inserted through the cork of the tin case, upon 
which is placed an iron cone, having a small groove at the side 
of the base to admit the fuze, and the bole filled up (o the top 
with small pieces of hard stone of about three quarters of an 
inch in diameter, as |:amping« The plug-bolt, which is 3 feet 
long, and 1^ of an inch in diameter, jiaving about four inches of 
the bottom end spr<^ad out into a cone or base, has about three 
inches inserted into a hole cut a little oblique towards the cur- 
rent, and fixed in the same manner by pieces of stone. 

The Bickford fuzes, as ordinarily made, were found several 
times to fail in ten fathom water, and some larger ones burst the 
envelope, so that Colonel Pasley is of opinion that, in deep water, 
some other means shopfd be resorted to. Also, when a large 
quantity of powder is to be fired, the time which the fn^e is 
burning, — namely, about half an hour in eight fathom water-^ 
keeps the experimenter in a great state of uncertainty as to when 
the fuze has ceased to burn, the small air-bubbles sent up to the 
surface being generally imperceptible, except at a very small dis- 
tance. In these cases, the small hose and leaden pipe are pre- 
ferable. 

The various kinds of temping employed having been dis- 
cussed, l^r, Macneill stated that he considered the tamping with 



sand to consume more powder, bat to effect a great saring iii 
time i it was also attended with less danger. He had foilnd coii^ 
siderable advantage result frotn mixing a small portion of roach 
lime with the powder. 

Colonel Pasley founds from his experiments, that tamping witE 
small stones produced the same effect as a double charge of 
powder^ when the tamping was sand. He had also tried equal 
portions of powder and sawdust, and the effect of a ^iveh quan- 
tity of powder in throwing a shell was somewhat increased by 
the presence of the sawdust — not, however, to such ah extent aa 
to induce them to trouble themselves with ihis additional article. 



April 24, 1838. 
Joshua Field, V. P., in the chair. 

*On Firing Blasts under Water by Galvanism. By John Bethell, 

Assoc, Inst. C. £. 

Mr. Betheirs attention was directed to this subject in 1834, 
when engaged in experiments with his new diving-dresses* It is 
frequently necessary to blow off the upper decks of a wreck, so as 
to get at the cargo ; but great difficulty has arisen in igniting the 
powder. A fuze of cotton, steeped in spirits of wine and gun- 
powder, and enclosed in a caoutchouc tube, was at first used ; 
this, however, being uncertain and expensive, the idea occurred 
of trying galvanism. 

It is well known that when two ends of copper wires leading 
from the poles of the battery are connected by a piece of plati- 
num, or iron wire, the latter becomes red-hot. To apply this 
method, the top of the tin canister, which contains the charge, 
is fitted with two copper wires, about six inches long, passing 
through a piece of cork, and connected at their lower ends by A 
piece of platinum, or iron wire. The canister being charged, the 
platinum, or iron wire, is pushed down into the middle of the 
charge, and the top of the canister cemented on with putty. The 
ivires are well coated with a non-conducting medium, as & Infix* 
tiire of resin, Wax, and tallow, or caoutchouc^ excepting at Uleir 
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lower endy where they are connected by the platinuiOi and at the 
upper, where they are to be connected with the two long copper 
wires which proceed to the battery. These connecting wires, co- 
vered with cotton thread, are coated with the caoutchouc varnish^ 
and then tied together so as to form one rope ; the diver having 
connected the wires of this rope with the wires of the canister, 
and uncoiled a sufficient length of rope, descends and deposits 
the canister in the wreck, or hole, prepared for the blast, and re- 
turns to the surface. The other ends of the wire are then dipped 
in the mercury cups of the galvanic battery, and the platinum 
wire becoming instantly red-hot, the charge is exploded. There 
is not more than about six inches of the wire rope lost at each dis- 
charge. 

The security, certainty, and convenience, of this plan are evi- 
dent. In quarries, any number of charges could be fired at the 
^ame instant, or in rapid succession ; and this method possesses' 
incalculable advantages over every other for the military engineer^ 
since any number of mines could be exploded at the precise mo- 
ment that is desired. 



On the Limestone, the Lime Cement^ and method of Blasting, 
in the neighbourhood of Plymouth. By W. Stuart, M. Inst. 
C. E. 

Plymouth abounds in limestone, which may be raised in solid 
masses of from three to ten tons; it is used most extensively for 
building and for lime manure. About 13 cubic feet weigh a ton ; 
the limestone is of a light blue or grey colour, in general free from 
metallic veins, but with some indications of manganese and iron- 
stone, round pieces of the latter being found in clay beds, inter- 
mixed with the rock, and a vein of ironstone four inches thick at 
the surface of the rock, and dipping towards the south, has been 
opened. 

The author then proceeds to describe the general method of 
making cement in that neighbourhood, and the method which he 
has employed with considerable advantage. 

The bit or iron rod, called a jumper, is generally used. la 
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pitching a deep hole> a 2-inch bit is used for aboat four feet, and 
a 1 j-inch for the next four feet, by one man \ then two men are 
employed with If-inch to the depth of 14 feet, and If^inch to 
the depth of 21 feet. A constant supply of water is required 
during boring the hole. The hole being well dried, about one* 
third is filled with powder, say 15 lbs» ; a needle is introduced as 
far as possible without driving it ; the hole is tamped with dry 
clay to the top; and then covered with a little wet clay, to pre- 
vent any of the loose particles falling in when the needle is with- 
drawn. A reed filled with powder, and split at the top, to pre- 
vent its falling to the bottom of the hole, is inserted, and a stone 
laid upon it ^ the powder being ignited by a piece of touch-paper 
and a train, the reed flies to the bottom of the hole, and ignites 
the main load. The rock is generally cracked and loosened to a 
considerable extent, if not thrown ; in that case, the needle is 
driven through the tamping, and such a fresh charge is run 
through thnee die-hole as may be requisite* From six to eight 
tons of rock are generally blasted with one cwt. of gunpowder* 
The paper is ccompanicd with drawings of the jumpers, the 
tamping bar, the needle, and the discharging reed. 



Account of the Pont-Y-Tu-Prydd, over the Taaf, Glamorgan- 
shire. By Thomas M. Smith. 

In 1746, William Edwards undertook to build a bridge over 
the Taslf ; the first, which consisted of three arches, was carried 
away by a flood ; the second, of the same dimensions as the pre- 
sent, fell from the too great load on the haunches. Before com- 
roeucing the work again, Edwards is said to have consulted 
Smeaton, and either from the advice of that distinguished man, 
or from his own experience, he left in each of the hauuches three 
cylindrical openings, from face to face, and it is said that the in- 
termediate spaces are filled up with charcoal. The bridge 
was finished in 1750. The arch measures 140 feet betwixt the 
abutments, and has a curved line of 35 feet. The width of the 
soffit is 15 feet 10 inches at the springing, and 14 feet 5 inches 
at the crown ; the width of the roadway at the crown being ] 1 
feet. ■ ' ■ 
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On some Operations in Blasting in the Jamna^ and at Delhi. 
By George Tremenheere^ Lieut. Bengal EngineerSi Assoc. Inst. 
C. E. 

In this paper, the author gives an account of the charges of 
powder^ andthe mode of tamping in blasting, under his direction, 
during the years 1828 and 1829, for improving the navigation of 
the Jumna, and from the years 1S31 to 1835, at the fortification 
of Delhi. The jumpers were 6 feet long, and 2j- inches in dia- 
meter ; the blasts 5 feet deep, and at a distance of 4 feet from 
each other. The rate of boring varied from 2^ to 5 feet per day's 
work for two men. A double-headed jumper was used, to render 
the hole completely circular for the reception of the canister^ 
about 2i feet in length, and 2 inches in diameter, and filled two« 
thirds with powder and the rest with sand. The small tube 
reaching to the surface of the water contained quick-match, with 
a piece of slow-match at^the extremity. The canister, well 
greased, was placed in the hole without any additional tamping. 
The method of removing the masses and the tools employed are 
described and explained by drawings. 

At Delhi, the blasting was in dry rock, and economy of gun- 
powder being of more importance than economy of time, tamping, 
was resorted to. For this a stiff red clay, slightly moistened, was 
employed, and the tamping bar was of wood, and the priming 
wire of copper. Any dampness which might exist in the bore 
was obviated by a tube of coarse paper, greased on the outside. 
Fine mealed powder was used as priming, abd a piece of port- 
fire for ignition. If the firing did not succeed, a fresh priming 
hole was bored in the tamping, or the mine abandoned. In large 
irregular masses of rock, the depth of the bore, or the intervala 
betweien the blasts, will generally represent the line of least re- 
sistance; and the following results were obtained in the rock at 
Delin, which is hard quarts 

The line of least resistance not exceeding one foot, a charge of 
2 oz. is sufficient ; the line not exceeding 4 feet, and the rock not 
being highly crystalline, 3 bz. per foot will be siifficient. 

The charges will vary with the tenacity of the rock, but the 
following may be a genei*al guide X'^-the line of least resistance 
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being 1* 2^ 3, 4» 6, CI feet» the charge wUI be 4, 8» 14, 20, 26, 86 
ounces. 

The author is of opinion, that notwithstanding the increased 
expenditure of gunpowder when sand is used as a substitute for 
tamping, the saving of time and labour is such as may, under 
some circomstances, counterbalance that disadvantage. This is 
stated to have occurred on the Jumna, where, owing to the rise 
of the river during the periodical rains, it was required to execute 
the greatest possible quantity of work with large bodies of men 
in a given time. 
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Extension of Patent for Bodmer^s Cotton-spinning Machi- 
nery ^ under Lord Brougham^ s Acty Clause IV., be/ore the 
Judicial Committee of the Privy Council : present, Lords 
Brougham, Erskine, Langdale, Baron Parke, Dr. Lash^ 
ington, and Sir H. Jenner. — Nov. 29, 1838. 

Wb stop the press to give a brief notice of this case, the subject 
being one of considerable interest in the cotton manufactories, 
and of no small importance to patentees in general. 

The patentee made his application in May last, for a prolonga- 
tion of his patents in England, Scotland, and Ireland, notice of 
which was duly advertised; according to law. Caveats were in 
July entered against the prolongation of the patents, in the names 
of Nicholson and of Smith ; and when the subject came before 
the Privy Council, l7th August, it was found that if sufficient 
time (one month, according to the rule) was granted to the op- 
posing party, to prepare their endence and models, the Council 
would tnen have closed its sittings for the session. The subject 
was thereupon merely opened and adjourned until 29th Nov. 

On again opening the case, this day, (29th Nov.) it apj)eared 
that both the opposing parties had withdrawn their opposition ; 
but the terms of the patents having, in the mean time, expired 
in October, the Council considered that they, or the Crown, had 
no power to grant new letters patent for matters which are now 
open to public use. 

' Considerable discussion took place as to the proper construc- 
tion to be put upon the words of the Act*-^ Provided that no 
such extension shall be granted, if the application by petitioA 
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shall not *^ be made and prosecuted with ej^ect, before the expira- 
tion of tlie term originally granted in sncli letters patent/' 
Lo^d. Brougham held that thoagh the expression was rather am- 
biguous, yet it #ieai'1y implied that something must have been 

' efiectedysoine conclosion arrived at by the Council before the 
expiration of; the patent ; but as no conclusion had been arrived 

,at, nothing effected, therefore the law did not empower the 
Council to proceed with the matter further. 

His Lordship' said that the Committee greatly regretted the 

•^tuation* in which the applicant stood, that it was quite clear a 

^malicious and groundless opposition (as in the present case» for it 
had been withdrawn) might effect, by such indirect means, 
that whit;h it could not accomplish by open, fair argument ; and 
(he spoke with great warmth) much censure he considered 
was merited for such conduct, from which it was beyond 
the power of that Court to relieve the applicant. — His Lord- 
ship, however,_threw out the suggestion, that the Parliament had 
still the same power of prolonging the patent ; and we under- 
stand that upon this suggestion it is intended to act on the 
opening of the next session. 



Granted in Scotland between 22d October and 22d November^ 1838. 

To Edwin Bottomley, of Aldermanbury, Yorkshire, clothier^ for 
a cei tain improvement or improvements applicable to power 
and hand looms. — 29th October. 

— ■ Lawrence Hey worth, of Yew Tree, near Liverpool, merchant, 

for a new method of applying steam power directly to the 

periphery of the movement wheel, for purposes of locomotion 

both on land and water, and for propelling machinery.— 29th 

, October. 

— Thomas Evans, of the Dowlas Iron-works, Glamorganshire, 
agent, for an improved rail for railway purposes, together with 
the mode of manufacturing and fastening down the same. — 
31 St October. 

'^ Pierre Armand, Le Comte de Fontainemoreau, of Charles- 
street, City-road, London, for certain improvements in wool- 

.. combing, being a communication from a foreigner residing 
abroad. — 2nd November. 

— James Milne, of Edinburgh, brass-founder, for an improve- 
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ment or improvements in apparatus employed ki transmittiDg 
gas, for the purpose of light and heat. — 6th November. 
To John Henfrey, of Wey mouth-terrace, London , engineer^ for 
certain improvements id the manufacture of hinges or joints, 
and in the machiuciy employed therein. — 6th November. 

— Charles Flude^ of Liverpool, chemist, for improveoients in 
applying heat for smelting, or otherwise working ores^ metals, 
and earths, and for heating steam boilers, and for general m{^7 
nufacturing, or other useful purposes where heat is required, 
and also for an improved mode of supplying hot water to 
steam boilers, the said improvements having economy for their 
object.— 'Cth November. 

— Christopher Nickels, of York-road, Lambeth, manufacturer^ 
for improvements in machinery for covering fibres, applicable 
in the manufacture of braid and oilier 6ibrict.-->7tii November. 

— Thomas French Berney, of Martin Hall, in the county of 
Norfolk, for certain improvements in enrtridges. — 8lh Nov. 

— Michael Wheelwright Ivison, silk-spinner, 19, Gilmore -place* 
Edinburgh, for an improved method for preparing and Qpinniog 
silk, waste, wool* flax, aud other fibrous substances, and for dis- 
charging the gum from silks raw and manufactured. — 9th Nov. 

— Moses Poole, of Lincoln's Inn, a communication from a 
foreigner residing abroad, for improvements in apparatus or 
machinery for obtaining rotary motion. — 14tli November. 

— Thomas Mellodew, of Wallshaw Cottage, Oldham, mechanic, 
for certain improvements in looms for weaving various kinds of 
cloth. — 1 4th November. 

— Christopher Binks, of Newington, Edinburghshire, chemist, 
for certain improvements on the process or processes fof oV^ 
taining or manufacturing certain substances or compounds* 
applicable in bleeching, and for rendering useful certain pro* 
ducts which result therefrom; also improvements in the 
apparatus . employed therein, and in bleaching, and for th^ 
application thereto of a certain agent, not hitherto so employed* 
which improvements are also in whole or in part applicable 
to other usesw— 15th November. 
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SEALED IN ENGLAND. 

1838. 



To Paul Chappe, of Manchester, spinner and manufac- 
turer, for his invention of certain improvements in the 
means of consuming smoke, and thereby economising fuel 
and heat in steam engine and other furnaces or fire-places. 
— Sealed 31st October— 6 months for inrolment. 

To Luke Hebert, of No. 12, Staples-inn, in the city of 
London, civil engineer and mechanical draftsman, for cer- 
tain apparatus and processes for storing, cleansing, and pre- 
serving grain, — Sealed Sd November — 6 montha for inrol- 
ment. 

To Abraham Bury, Esq., of Manchester, for his inven- 
tion of certain improvements in the mode of printing, 
colouring, or dyeing cotton or other fabrics, and in the mode 
of producing certain acid or acids applicable to these or 
other purposes. — Sealed 3d November — 6 months for 
inrolment. 

To Jacob Fitton Slade, of Carburton-street, in the county 
of Middlesex, gentleman, for his invention of certain im- 
provements in pumps for liquids or aeriform fluids. — Sealed 
3d November — 6 months for inrolment. 

To Joseph Fraser, of Halifax, in the county of York, 
railway contractor, for his invention of certain improve- 
ments in the apparaitus or machinery to be employed 
on centerings or supporters in the construction of bridges 
and arches, and in tunnels or other mining operattons* — 
Sealed 3d November*-^ months for inrolment. 

To Horace Cory, of Narrow-street, Limehouse, bachelor 
of medicine, for his invention of improvements in the 
manufacture of white lead,— Sealed 3d November.— 
6 months for inrolment. 
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Tq Charkft Ca]}ia BfuroQ Westeni^ of Aivf otiaU^ in ^§ 
cmpit^ of E^pejp;, for hia inventipn of i^i iipproveineQt in 
drilk fi>r the purppeie of driQiiig co^^ grabj see49» puLie^i 

xae^U 

To William Morgan^ of New-c?os8j in the county of 
^UTT^j, gfnikfoom, fc«r to invention of iinpr^veip^ta in 
the generation of stewi« — Sealed dd November — 6 monthsi 
for inrolment. 

To Adolphus Henri Emeste RagoBj of Qreat Porttandi- 
fMteU, in the county of Middlesex^ professK^r of lit^ratqre^ 
Snt iin]^venientfi( in th^ manufactu|€ of gh^B, and in ibo 
productiob of other vitrified mat^s app^iqable to architeo- 
tiiral purpos^at — Sealed 3d Npvei^^r— 6 montha ft^ 
iyy*Qlment« 

To Edward Cooper^ of Ficoadillyji in the county of Mid- 
dleaei^^ atf^tioner^ for ii^prQv^mmta in the iiianuffM^ture of 
paper^ beiitg a comi^unici^tion from a^ foreigner residing 
abroad* — Sealed 3d November—^ months for inrolment« 

Tq Charles Flud^^ of JUverppolj^ chepiist^ for his inven- 
tiant>f iih{)v6Vements in applying heat for generating steam, 
and for general manufacturing and other paeful purposes 
where heat is requured ; and also for m improved mode of 
supplying steam boilers with hot water^ the said improve* 
ments having for their object the econcmiy of steam.*- 
Sealed 3d November-^ months for imfolment. 

To Jerome Deville^ of Orutched-£riars> in the eily of 
London^ eoach builder, for his invention of improvementa 
in raihroada and in eamages used thereon* — Sealed 3d Ho^ 
vimbevf-^ montibs for inrolm»it. 

To James Berington, of Charles-place^ Shoreditch^ vcte- 
nnary surgeon of eaValiy, for his invention of improvements 
in faiapsaeks.-*-8ealed 3d NbvembeF-«6 months fbr inrol* 
meat. 

To William Heniy Janic% late of Binningham> but iiaw 
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of Lambeth^ in the county of Surrey^ civil engineer^ for his 
invention of improvements in apparatus for heatings gene- 
rating, and cooling fluids, and in engines to be actuated by 
such fluids, parts of which improvements are appUcable to 
the raising and forcing fluids. —Sealed 6th November — 
6 months for inrofanent. 

To Robert Beart, of Godmanchester, in the county of 
Huntingdon, miller, for his invention of improvements in 
apparatus for filtering Uquids.— Sealed 6th November — 
6 months for inrolment. 

To Luke Hebert, of Bristol»road, Birmingham, in the 
county of Warwick, civil engineer, for a new or improved 
process or processes for embalming the dead, and for pre- 
serving corpses for anatomical purposes, being a communi- 
cation fix>m a foreigner residing abroad. — Sealed 6th No- 
vember— 6 months for inrolment. 

To Moses Poole, of Lincoln^s-inn, gentleman, for im- 
provements in apparatus or madiinery for obtaining rota- 
tory motion, being a communicationfroma foreigner residing 
abroad. — Sealed 8th November — 6 months for inrolment. 

To John Juches, of Shropshire, gentleman, for his inven- 
tion of improvements in steam-engine boilers, and in 
apparatus for feeding furnaces and fire-places, and for the 
more efiectual combustion of the smoke and gasses arising; 
therefrom.— Sealed 8th November — 6 months for inrobnent. 

To Bryan J' Anson, Bromwich, of Clifton*on-Teme, in 
the county of Worcester, gentleman, for his invention of 
improvements in machinery to be worked by the applica- 
tion of the expansive force of air, or other elastic fluids, to 
obtain motive power. — Sealed 8th November — 6 months 
for inrolment. 

To John Small, of Old Jewry, in the city of London, 
merchant, ^or improvements in filtering liquids, being a 
communication from a foreigner residing abroad.— -Sealed: 
8th November — 6 months for inrolmentc 
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To Henry Huntley Mohun^ of the Regent's^pftrk^ MD., 
for his invention of improvements in the ccmipositioii and 
manufacture of fuel^ and in furnaces folr the oo&sunqitioBi 
of such and other kinds of AieL^ — S^ed 8tii November*^' 
6 months for inrolment. 

« 

To Thomas Mayos Woodyatt, of Cocddy^ in the county 
of Worcester^ screw manufecturer, and Sanuiel Harrison, 
of Birmingham^ for their invention of improvemients.in the 
manufecture of wood screws. <-^ Sealed 8th Nocvemher*-* 
2 months for inrolment. 

To John Browne^ of Castle-street, Oxford-street, Esq., 
for his invention of improvements in paving, roads and 
streets.— Sealed 8th November — 6 months for inrohoent* 

To Felix Macartan, of St. Martin^s-hme^ in the county 
of Middlesex, gentleman, for his invention of impnwe>* 
ments in treating the waste matters resulting from flie 
washing of wool and wooUen fabrics. — Sealed 8th Novem- 
ber — 6 months for inrolment. 

To William Watson, jun., of Leeds, manufiictuisng dbe* 
mist, for certain improvements in the manu&cture of 
materials used in the dyeing of blue and other colours, ^r- 
Sealed 8th November — 6 months for inrolment. . 

To John Winrow, of Gunthorpe, in the county of Not- 
tingham, mechanic, for his invention of certain, improved 
means of, and apparatus for, destroying weeds and insects 
on land. — Sealed 8th November — 6 mcaiths for inrolment. 

To James Drew, of Manchester, civil engineer, for bis 
invention of certain improvements in the means of con- 
suming smoke and economising fuel in steam eogine or 
other furnaces or fire-places. — Sealed 8th November— 
6 months for inrolment. 

To Hugh Ford Bacon, of Fen Drayton, clerk, fbi* hk 
invention . of an improvement or improvements in the 
consfxuction of the glass holders and glass chijnneysi of gas 
burners. — Sealed IQth November — 6 mo^tbs for ic^ni^bif^ent,: 
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Tt<rQlHi HotiBMi,- frf St. Jolm's-terraoe, Woi^iester, pi* 
giM6r» for Ws» m^«|ioA of;U»ppoyei|aenta in fomii^ 
siQuldii for Qa»t}li» In n^,^ st$4^ buttAi»» nailsj taeksj 

6 months for inrolmentv .;.. . .*...-.> 

'fo eeaigci Simih^ ofthe Nt^tf Onhthuim,, Qond^trQet^ 
1^ e«{itaui in the RoFfal Nav^^ for \m iimei^timf^ oertaii^ 
mpmvctoente.iniTvaiB^ito^ prOp^Uc^ by at^atfea <ir other 
poweiv Mid:in'th& eoniiitructioii and arrangement of tb« 
machinery for propelling,— Sealed I3ih November—:: 
6 mdntha for inrobae^t. -' "• , 

To Aime^ Bivd Bj^rlgr^ ef 1^7y StrtfnJU Wtdim > Pful Jame« 
CoUiev^jof tiieaime^ltfceydvii engine^ for their iny^:^ 
t|ta«f ceiiain impsorciheidi ilirobtaiiiiilg motive iB^«>^^ 
Sealed ISth NaveBEiber^-^ tnwtthafor iarobnent* 

To Sallj fniompson^ irf 'J^^totivfpbiC;^, Qisff^M Jxi^rxmi^ 
for her invenfioh of certain additions to locka to fasten^ 
ings for doors of buildings and of cabinets^ and for drawers » 
eheet^ and ofthcr receptacles^ for the purpose of affording 
gteater seomity against intrusion bj means of keys im^- 
pnqpeiiy obtMledin^ealedl 13th November -^6 mosiths for 
inrolment. . 1 . 

To Bdward Samuell^ of Liverpool^ merchant^ for his in* 
ventioia of improvftmnnts in-.thetinanufacture of soda.i-*>. 
Sealed IStib November«-^6 xhonfhfi^fdrinrpfanent. 
•' To Joseph Eden MacdowaU^ oT 0579- Highnstfeet^ in) 
the faoTQUi^h of Southwark^ nmtoh-maker^ for his inven- 
ti<Ki of an xa^mivement in^the manu&cture of escape^ 
ments for ohnmoineters^ dodcs, and watches.*^.8eakd 
ISth Novsember--^ mimths for iniofanent. 

To ThcHDias Trench Bemey^ of Moi^ton-haU, Norfolk^ Esq.^ 
fo» his invention of ^certain impro^vements in cartridges*— 
Sealed 15th November«-^6 months for inrobnent. 

To WUliam th&pp and Iliomas Meakin^of Mandiester^ 
silk- manufoeturers^ for certain improvements in looms for 
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weaving^ «ttid alM) k nelv aescriptioH 6f fittoie to be pro** 
duced or woven therein. -^Sealed 20th Novembei?*-* 
6 months for inrohnent. 

To William «Watsonyjun.3 0f Leeds^ manufacturing che- 
itd&t, for certain improvements in the manu&ctuJre of fiquid 
ammonia, by which the same may be made applicable to 
the purposes of dyeings scouring^and other manufacturing 
processes. — Sealed 20th November— 6 months for inrol* 
ment. 

To Harrison Grey Dyar, of Mortimer-street^ Caven- 
dish-square^ gentleman^ for his invention of improvementa 
in the manufacturing zinc— -Sealed 20th Noveinber — 
6 months for inrolment. 

To John 'Wilson^ of Liverpool, lecturer on diemistry, 
for his invention of certain improvements in the process 
of manufacturing alkali from common salt.— Sealed 22d 
November-^6 months for inrolment; 

To Fauquet Delarue, jun., late of Deville, near Rouen, 
in the kingdom of France, but now of Manchester, calico- 
printer, for his kvention of certain improvements Iti the 
process of printing, or otherwise applying and fixing the 
colouring matter of madder upon cotton, silk, linen^ and 
other fabrics, without dyeing, and producing by these 
means permanent colours, — Sealed 22d November — 
6 months for inrolment. 

To John George Bodmer, of MancheBter> engineer, for 
hi. invention of certain improTemente in machinery, tools, 
or apparatus for cutting, planing, turning, drilling, and 
rolling metals and other substances. — Sealed 22d Novem- 
ber — 6 months for inrolment. 

To Abraham Cohen, of Islington, Esq., for liis inven- 
tion of certain improvements in the construction of rail- 
way carriages, and in the modes of connecting and re^ 
tarding railway trains. — Sealed 36th NOTeiidber'--*6 months 
for inrolment. 
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To HippoLYTE Francois Marquis db Boupfbt 
MoNTAUBAN, o/ Sloane-streety CheUea, in the county 
of Middlesex y colonel of cavalry, and John Carvalho 
DB Medeiros^ of Old London-street, in the diy of 
London, merchant, for an invention of certain improve^ 
ments in the means of producing gas for illumination, 
and in apparatus connected with the consumption thereof, 
being a communication from a certain foreigner residing 
aircarf.— [Sealed 28th February, 1838.] 

The object of these improvements in manufacturing or ob- 
taining gas for illumination is, to produce a greater quantity 
of gas from a given quantity of coal or other material, than 
can be obtained by the ordinary means, apparatus, or process 
commonly used in such manufacture ; and consists in im* 
provements in the process or mode of obtaining gas from 
coal or other material, and in the apparatus used in the 
same ; that is to say, these improvements consist in coU 
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lecting the crude or nasceat gas^ as it arises from the de- 
composition of the materials in the ordinary heated retorts^ 
into one or more receiving chambers^ and passing it through 
a decomposing chamber or chambers heated by a separate 
furnace^ or that used for heating the retiorts^ but at a much 
lower temperature than that of the retorts ; the interior of 
such ^decomposer being supplied with caloric conductors 
in the manner hereinafter describpd> set £>rth> and sliown 
in the drawings. 

It is a well-known fact that gaseous matter is a bad con- 
ductor of heat ; and to remedy this defect^ caloric con- 
ductors are placed within the decomposer to preserve an 
equal temperature^ or nearly so^ throughout the chamber, 
in order that the crude gas passing through it, with the 
tar and ammonia in a state of vapour, may be decomposed; 
whereas, without the said caloric conductors, a great por- 
tion of the tar, naphtha, and ammoniacal gas passes off un- 
decomposed. We will, therefore, now proceed to describe 
the drawings of this improved apparatus, and the manner 
or process of carrying the same into effect. 

Fig. 1, Plate IX., is a front view of a small gas-making 
apparatus, consisting of four retorts, which will serve to illus- 
trate our invention : fig. 2, is a longitudinal section, taken 
vertically through the same, showing the interior of the de- 
composing chamber; and fig. 3, is a transverse section of 
the said chamber, showing the interior : a, a, a, a, are the 
retorts, set in brickwork b, b, and'he^ted by the furnace c, 
and its flues n, in the usual nianner. The gas, as it is 
evolved from the coal or other materia), passes off froi^ tli^ 
retorts by the pipes e, e. The receive or collecting cham- 
ber F, F, is formed of iron or other metal^ an4 situated in 
any part of the apparatus, and should be placed as ne9f 
the retorts and decomposer as convenient, for the purpose 
of preventing ta^ being condensed. The pipes connecting 
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fte retdirtft with the tfeceitfer dnd d€colnt)68et ate each fiff- 

liished with a slide Valve *, or other suitable iliettns^ fat 

tike pUrpbse of itisUlttting one retort from the other duriilg 

the process of dhargiiig stnd drawing the retorts. From th^ 

t'ecelyel' 6t cbUectifig chamber f, the gas passes by the 

pipe G, into the dccioMposer h, also formed of iron, ahd sei 

iii brickwork ti, the decotiiposer pdssing through the sara^> 

and is heated by the satrie fUmace as the retorts ; but it 

tnay be set itt other brickwork^ and heated by a separate 

fi^e^ if thought desirable ; but this is Hot necessary^ as it 

A6ek fiOt tequii-e to be heated to so high a teuiperature as 

thif tetortdf and^ therefore^ the waste heat escaping by the 

flu^ of the tetortS will answer the purpose. The intetiof 

ctf the' decomposer d, is supplied with the caloric con- 

dUCtOts if 1^ ly which are plates of iron^ or other metal or 

iubstanc^^ placed dne abore another^ and supported upon 

^tich other by ii^oti or other metal ribs or feet^ as shown Iii 

th.dr*^gs. Thes* caloric conductors ett^nd nearly 

the whole length of the decomposer, and touch its bottom 

tad Sides, as showii iii the drawings, and presenting an 

eiitniive heated surface to the gaseous inflammable matter 

as it jjksses through the Said decomposer, as before stated^ 

increasing the volume of gas from a given quantity of 

cofi. The gas passes froni the decomposer through the 

pipe K, to the hydraulic main L, and from thence, by a 

Jiipe, to the usual purifying apparatus. 

We will now proceett to the several other transverse 
Sectlohill figures of the decomposer, fiitnished with different 
ihfiped ciSoric conductors than those exhibited in figs; 1> 
2, tad 3, an of which are moveable, and may be easily aiid 
readily drawii out 6^ the chamber, and othets applied iii 
therf {Aaces when necessary. 

Mg. 4, ^hdws th^ caloric conductors as plates, placed 
Verticdl;^,. and kept apart by a rib 6r stud ; fig. 5, the 
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same^ as formed of rfidial plates meeting at the centre ; fig. 
63 coiled plates^ kept apart by ribs or studs ; fig. 7^ a series 
of iron tubes placed in the decomposer; figs. 8^ and 9, 
corrugated or curved plates^ which touch each other^ and 
form passages for the gas^ without any ribs or studs to 
keep them apart. Fig. 10^ shows the caloric conductors 
in the form of tubes and semicircular plates. All of these 
variations will present large heated decomposing surfaces 
to the gas^ without offering any material opposition to its 
passage through the decomposer ; and^ therefore^ we do 
not intend to confine ourselves to any one particular form 
or shape of caloric conductors^ as the same may be varied 
at pleasure^ without departing fi*om these improvements. 

And we will now proceed to state that when oils^ resins^ 
tar^ pitchy bitumens^ schistus^ or other such matters, are 
used for making the gas, we prefer the application of water 
or steam in the process ; but, when making gas from oils; 
resins, tar, pitch, or other bituminous matter in a Uquid 
state, we mix the water with such material before placing 
it in the retort. This we eflect by passing a given quantity 
of oil or other material into a barrel or other suitable vessel, 
together with the requisite quantity of water, and keep the 
same constantly agitated or stirred, in order to produce a 
proper admixture of the said materials during the tune it is 
being passed into the retort. 

Fig. 11, is a sectional diagram of an apparatus, which 
will serve to explain this improvement : a, is the barrel or 
chamber in which the water and oil is placed; 6, the rotary 
fan or beater, placed on an asis turning in proper bearings 
at the end of the chamber, and kept constantly revolving 
by means of the winch handle c, or other means, while the 
materials are passing into the retort, which are allowed to 
percolate or drop from the vessel by the pipe d, into the 
funnel e, having a siphon fixed in it to prevent the 
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escape of the ga^ During the said operation^ the inflam- 
mable materials (in a liquid state) descend^ and drop on to 
a plate in the retort, which is to be supplied with the caloric 
ponductors as hereinbefore set forth and described, a sepa- 
rate decomposer or chamber not being required. — [Inrolled 
in the Rolh Chapel Office, August, 1838.] 

Specification drawn by Messrs. Newton and Berry. 

[Since the sealing of the above, the Patentees have amended 
the title of their patent, by entering a disclaimer of that part of 
the title which follows the word '* illumination ;" so that the title, 
when so altered and amended, should stand thus, — certain im« 
provements in the means of producing gas for illumination.*— 
Ed. Lond. Jouk.] 



To William Lewis, of Brimscomb, in the county of 
Gloucester, and John Ferbabee, of Thmpp-mill, in the 
same parish, for certain improvements in machinery for 
dressing woollen and other cloths or fabrics requiring such 
a process* — [Sealed 5th March, 1838.] 

The improved machinery specified by the Patentees, is 
applicable to those processes in dressing wooUen cloth, 
commonly called raising, or rowing, or dressing, which 
consists in passing the cloth over and in contact with a 
cylinder covered with teasles, wire cards, brushes, or a mix- 
ture of these substances, for the purpose of raising the nap 
or pik, and canying i* smooth in one direction from one 
end of the cloth to the other ; and the said processes are 
performed by us in the following manner : — 

The cylinder b, figs. 1, and 3, Plate X., fiimished with 
teasles or other suitable materials, is mounted in the frame 
A, A, and is connected by the horizontal shaft a, to the 
gearing driver, by a steam engine or other first mover. The 
cloth k, is passed over the horizontal guide rollers n, and 
L, n, n, and m, and in contact with the outer sur&ce of b« 
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Tht two etids of tb^ cloth 6re then iewi tS^tkdt ^ iSili 
ukUBim^ametfbT what in termed jjerpetud i'owiiig c^tMififaig. 
A rapid toiity liiotidn is then to be giteii tb b, Ih the directioi! 
of th/e ar^w* The axis B^ csLities a tobth^ pinloli C^ flgs^ 
2, and 3^ which drives the whfeel b, fiied oh the fthbrt hoH- 
zontal revolving axis ft^ in It commdil bearing. On the slone 
axis b^ is fixed a beTe\ wheel o^ driving a similar wh^l^ 
fixed on the lower end of the oblique shaft Q ; and on the 
upper end of the shaft a, is a bevel pinion h^ working into 
the bevel i^ fixed on the horizontal axis of the deUvering 
roller k^ which turns with it, and by these means the olotb 
K, is brought firdm the lower end of the inclined scray 1$ 
over the guide rollers before described^ and moved in the 
direction of the arrow 2. A rigger e^ fixed on the axis b, 
gives motion to an endless strap or belt o^ which drives 
another rigger f, fixed on the horizontal axis of the tension 
roller m, which draws the cloth from the lower guide rollers 
A, hj and delivers it in folds on the inclined scray Z, where 
it slides gradually to the bottom^ passing continually in one 
direction against the acting surface of the cylinder b^ as 
long as it is fouM necessary* The velocity of m^ is some-* 
what greater than that of k^ for the purpose of keeping the 
cloth at a proper tension against the cylinder b j but/ in 
order to prevent too great a strain^ the strap o^ is made 
slacks so as to allow the rigger e> to sllp> ralther than drife^ 
the strap with Itiore than necessary force. And^ to dnaunf 
its acting constantly with a sufficient force^ the strap is 
tightened by a tension {>ulley p^ working on the axis o^ 
which is fixed on the lever j^ carryhig an ac^ustable weight 
g, by which the attendant can give the proper degree of 
tension^ as required^ for the different kinds of cloth to be 
dressed. 

Instead of the bevil wheels o^ h> i> and the oblique diaft 
a^ another rij^r, similar to s, on the same axis^ and afio^ 
ther endless strap or belt r^ as a^owii: more pkudy ia* 
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gg. 2^ ff^j \}p uaied yitji g4^antag!B to dnve h, by meana of 
^ riggi^r 9 2i Biipil^ to F. . 

Tbe machine^ as above described, is foupd to be conve*- 
|de^t wl^en tbe teas^e or o)^ber subsMmces are required to 
be frequently taken out^ changed^ or replaced ; but when a 
br^sh is used^ or wires^ instead of teasles^ it will be more 
^vaxit^geous to adopt the arraQgement shown in fig. 4, 
where the direct effect is produced by the several move- 
ments e;q>lained by the same letters of reference as those 
made use of in figs. 1^ 2^ 3. 

We do not confine ourselves to ^e precise manner 
shqwn of delivering the cloth to the operating cylinder^ or 
of conducting it through the machine ; for the same effect 
may be produced in a variety of ways. But we claim as 
our invention> the described method of dressing wooUep 
or other cloths^ by moving the dressing cylinder and the 
cloth in the sw^e direction continually^ and of regularly 
dehvering the cloth to the cylinder^ instead of allowing H 
to be dragged through or between tension bars or rollers^ 
or frpm a roller having a brake attached to it in the 
common way ; by which method it is always liable to irre- 
gular and injurious strains^ as well as irregular action on 
the fsee or pile,— [/nro/fed m the Rolls Chapel Office, 
.Jtfay,1838.] 



To Henry Augustus Wells, of New Yorky formerly 
residing at the North and South American Coffee-house, 
in the city of London, and now at 29, Henrietta-street, 
BruTiswick'Square, in the county of Middle^e^, hat mqnu- 
facturer,for his invention of certain improvements in the 
manufacture of hats. — [Sealed 30th June, 1837.] 

This invention consists of certain improvements in various 
of the joocesses of the hat manufiicture^ from the first pro^ 
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cess of clearing the fur and other substances employed in 
making the hat bodies^ and used for napping, to that pro- 
cess of the hat manufacturer which consists in covering 
the hat body with a nap previous to its being dyed or sent 
to the hatter to be shaped and made up for wear. 

Such improvements^ stated more in detail, consist in new 
or improved methods. First, of clearing fur used in the 
making of hat bodies, and for napping. Second, of con- 
verting the same fur when to be used for the forma- 
tion of the substance or texture for hat bodies into a 
fine web or fleece. Third, of applying steam in the 
formation of the latter into hat bodies. Fourth, of hard- 
ening or basoning. Kith, of felting or planking. Sixths 
of stiffening or proofing. Seventh, of covering hat bodies 
(commonly called ruffing or napping), and clearing the nap, 
all by means presently to be described ; and also further 
consist in the production of an improved substance or tex- 
ture for hat bodies, by means of the use or application of a 
much larger proportion of non-felting materials than have 
been used in making hat bodies heretofore, and whereby 
a pile or nap is so produced from such non-felting mate- 
rials^ conjointly with the felting ftirs or wools, as to render 
unnecessary the appUcation to, or sticking on, of a nap to 
the hat bodies made of such improved substance or tex- 
ture ; and, in further compliance \nth the said proviso, I, the 
said Henry Augustus Wells, do hereby describe the manner 
in which my said invention of the said several improve- 
mentsistobe performed, reference being had to the drawings 
annexed, and to the figures and letters marked thereon. 

Fig. 12, Plate IX., is a longitudinal section of a blowing 
machine, used for the purpose of clearing the fur to be 
used in making the hat bodies, or to be used for napping. 
•This machine consists of a cased frame, divided into three 
or more compartmeuts, separated by the divisions i, i. 
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each containing a cylindrical blower or picker, marked d^ 
studded with small spikes or wires about five-eighths of an 
inch in length each, and placed about half an inch apart 
from each other, revolviiig on an axle, at the extremity of 
which is fixed a small pulley p, for the purpose of receiv- 
ing motion firom the moving or driving pulley l ; a, and 
B, are two rollers (in each division) which must be made 
of the same length as the cylindrical blower or picker, and 
these I have generally made about thirty inches in length. 
Th^se rollers carry an endless feed apron made of cloth, lea- 
ther, or other suitable substance, and receiving motion fi*om 
the belt connecting a small pulley on the driving shaft of l, 
with a large pulley on the axle of a, at the contrary side 
of the machine to that presented to view in fig. 12 ; c, c, 
are two feeding or delivering rollers of the same length as 
the rollers a, b ; and m, is a wire grating or sieve in each 
division, suspended at the point n, on an axle, and having 
a slight reciprocating motion imparted to it by two pins or 
cams protruding firom the shaft s, which latter is connected 
by a belt with the' rollers b : b, b, e, are chambers covered 
with fine wire, woven sufficiently close to allow the air to 
escape without the fur. The machine being set in motion, 
and the workman having commenced spreading the fur 
upon the endless web connecting a, and b, at the feeding 
end of the machine under l, the fur will be obviously car- 
ried forward and drawn into the first compartment by the 
feeding rollers c, c ; and the finer particles of the fur are 
driven or wafted by the quick revolutions of the cylindrical 
picker n, into the upper space b, the remaining particles 
in the meanwhile falling upon the wire grate m. Such 
part of them as consists of hair, will be caused to pass or 
fall through into the space or box h ; and such of them as 
consist of dags and dirt, will be shaken off by the motion 
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givf n^ 1^ abpy<$ described^ to ths wire grating or »ieve ¥, 
jatQ the space q. 

' Tbe fur^ which is carrie^j waftecl? or ciriyeii QU to th^ 
feed apron pf the succeeding compartpient^ wiU^ in like 
ifianner^ be drawn through the secpi^d compartment^ wd 
Bo^ i^ like manner, through th^ third compartmeuty or 
ax^y iiirt^her number of qpmpartnients^ and be ultimately 
broug^it put by the ^ast pair of delivering rollers c, c, at 
^e further end of the machine. The fur, when the same 
is intended to bp uspd in making hat bodies, is theu to be 
t^ken and plaped upon another machine, for ti^e purpose 
of being formed i^tp a fine web or fleece, to be afterwards 
felted into hat bodies. 

When the fur is intended to be used for napping, it 
should bp gatliLerpd and set apart ready to be applied for 
napping; ai^d so, also, the furs cleared by the said ma* 
«hine, suitable for hat bodies, m^y be gathered and made 
into hat bodies by any of the methods or processes now 
in use. |, however, take the said last-mentioned fur and 
make the same into a web or fleece by means of the ma- 
chine next mentipned. The ditgs falling into the boxes o, 
may be figain passed through the m^hine for the purpose 
pf procuring any remaining portion of the fUr which mi^y 
have fallen with them. 

Fig. IS, is a longitudinal sectiop of the mf^^faine for form- 
ing the fur into a fine iveb or fleece* This machine con- 
sists of 0, common carding engine, having one main 
pylinder p, a feed apron, a feed roller, licker in, workers, 
^trippers, fancy cylinder, and doffer, as represented, around 
it, all of which are so well known as to need no descriptioa, 
afi( it is iu no way altered by me, excepting that the cylinders 
are smaller than usual, and that I place a circular cover- 
ing over the &ucy, so as to throw the fur raised by itupon 
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the doffet cyllhder. And I have also attached a second 
fancy cylinder marked c, driven by the pulley t, by which 
kH the fur throwll upon the dbffer by the first fancy, and 
all that which may be taken by the doffer from the main 
cylinder, is thrown by the last fancy into the air in the 
next department of the machihe, where it is formed into d 
web by the following machinery : G, g 1, o 2, are three 
rollers, receiving their motion from the pulley d, trhich 
latter takes Its motion from a pulley y, on the same shaft, 
which moves the feed apron of the cord by the belt marked 
a. Around these rollers there is an apron or endless fine 
woven wire n, through which air can pass, biit not the 
fur ; by by are two apertures through the side of the ma- 
fchifae, iot the purpose of admitting air; fi, is d fan foimed 
on a shaft, resting on, and turning in, beariiigs between 
the apertures 5, J, and supported on the other end hf an 
upright outside the frame. This fan is foimed of a flat 
circular board, about four feet in diameter, to which, next 
the frame, are affixed four fans marked A, X, A, A,4nade of 
sheet iron, or some other thin metallic substance, about 
one foot tsdde, revolving as near to the side of the machine 
as possible, without danger of coming in contact : v, id a 
projecting board, covering about two-thirds of, the space 
between the fancy c, and the first roller g ; e, e, are two 
rollers, bearing and revolving by contact upon the rollers 
g 1, G 2, and having a lateral motion giveti to them by two 
levers b, r ; these two levers rest or indve upon centres 
f, f, near the niiddle ; the upper ends slide in Ism eccentric 
groove, varying one half inch from a tnie birculjir line, 
fixed on the same shaft its the pulley o, which latter re- 
ceives motion from the driving pulley L } k, is a small 
pulley worked from g, and having a crank 6t piri i, fixed 
to the side thereof. To this crank is attached d coimecting 
rod 7, communicating at the other end tdth a bodrd i. 
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The machinery being set in motion by the driving pulleys 
K^ L^ M^ N^ the fur coming from the card fancy c^ after 
having passed through the carding machine^ will be drawn 
forward by the fan e, and be conducted upon the endless 
wire web n, covering g, g^I, o 2, from which it will be 
conducted^ after being somewhat hardened by the pressure 
and lateral motion of e^ e, in the direction of g^ upon the 
board j, there laid in successive folds by the motion which 
the board receives from the crank i, and in this state^ 
when in sufficient quantity, it may be removed either to 
the next machine in order to its further use in forming 
that body, or otherwise applied in forming the hat body 
by any of the processes now in use. The foregoing ma- 
chine and carding engine are surrounded by a wooden 
case marked p, p, p. 

In the accompanying drawinirs, fie. 14. represents a 
front elevation o? aTother machine to which the web of 
fur is next to be conducted, for the purpose of being 
formed into a hat body : a, a, represent the several up- 
right pieces of the framework; l, l, are two pieces of 
horizontal framework, connected by girths or stretchers, 
and properly supported, and have on their top surfaces a 
rib of iron extending the whole length, to form a railway 
for the carriage resting upon the wheels k, k ; n, n, are 
two uprights, connected by two girths resting on the axles 
of the wheels k, k ; n, n, are connected by the board w ; 
the said uprights n, n, at their tops support the bearings 
of the two rollers r, r. On the underside of the bottom of 
the carriage is placed a piece of board two inches wide, and 
one and a half inch thick, fixed transversely. In this piece 
of wood is fixed a pin, connected to a crank by the rod or 
shaft n ; which crank works under the carriage, and pro- 
duces a traverse or alternating motion of the carriage. 
The crank shaft receives its motion by the bevel wheel t^ 
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geered into bevil uy fixed upon the shaft v, which is sup- 
ported by framework^ and receiving motion from the 
driving pulley b, by the pinion d, working into a spur 
wheel o ; p, and p 1, are two pulleys fixed upon the ends 
of the rollers r, b, and connected together by a belt ; o, is 
another pulley fixed on the axle of the lower roller r, re- 
ceiving motion from the pulley j, by means of a belt. In 
the shaft i^ is a ^oove to admit of the pulley J, sliding 
upon the same as the carriage traverses ; and in this pulley 
is a corresponding key^ so that both shall revolve together 
without the latter being confined endwise. On the shaft 
i^ is fixed a pulley h^ receiving motion by a belt firom the 
pulley G^ which is set in motion on being properly con- 
nected with the driving pulley b ; s^ is a shaft,. supporting 
and passing through a double cone x, x, made of tin or 
other light substance, covered v^dth cloth, and on which 
the flat bodies are to be formed. In the centre of the said 
cones, is a small groove g, for the convenience of dividing 
the hat bodies when formed and ready to be removed. 

On the shaft s, is a pulley f, receiving motion from the 
pulley E, by a belt. A small box is placed nearly under 
the centre of the cones, to receive any fur that may fall 
fi*om the cones ; and directly underneath the cones, are 
small pipes having minute apertures, for the purpose of 
admitting steam to the web in its progress towards the 
cones ; and, also, when on the cones, for the purpose of 
giving the hat body a more adhesive or felting quality. 

The machinery being set in motion by means of the 
pulley B, the web or fur is to be brought from the machine, 
fig. 13, and laid upon a board placed near to the cones ; one 
end of the web is to be then gently raised fi-om the board 
and passed over the carrying rollers r, r, and thence be 
conducted to the cones x, x ; and while the carriage tra« 
verses firom side to side, the web covers the cones from 
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point to point ; and it should be wouiid from three to ftve 
timbs round the cones^ according to the substance of the 
bodies recjtiirfed. The hat bodies from these cones, or 
otherwise constructed upon other cones, inay then be har- 
dened in the iHanner next hereinafter described. 

When the cones are covered, they may be removed and 
replaced with Other Kke cones, ready to receive the web or 
fleece for the hat body. Fig. 15, represents a machine for 
hardening or basoning. The cones x, x, taken from the 
machine, flg. 14, when the hat bodies have been formed 
upon them, or other Uke perforated cones with hat bodies 
upon thein^ or forined upon them, are then used in the said 
hardening or basoning machine, in the manner hereinafter 
described, for the J)urpose of hardening the hat bodies 
therfeon. The coties x, x, or such other cones as last mien- 
tioned, I call hereafter, for the sake of distinction, "the 
hat body cones.*' Two other perforated metallic cones of 
rather larger size, which, for the sake of distinction, 1 call 
"cap cones,'*^ are then placed upon or over the bodies con- 
tained upon the hat body cones, so as to confine the bodies 
completely between therii. The hat bodies, where they 
join at their bases, are then cut around to separate them ; 
they are then ready for the next process, tkat of hardening 
or partiallj^ felting, commonly called basoning. The bodies 
so enclosed between metallic cones are then taken to the 
machine, fig. 15, whei*e onie pair of the hardening cones only 
are shown ; but it is eSddent, any number of the Uke cbn- 
structibii may be combined and operated by the same 
moving parts as are here showii : a, and b, i3ig. 15, iare two 
hardening cones, made either of wood or metal ; a, having 
coarser perforations than either pair or set of the above 
cones, which coarser perforations are made for the admis- 
sion of steaih to the body. One pair, or set of cones, is 
now placed on the cone a, by depressing the handle 1* 
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from the pip 2, tq tUe pin marked 3 ; the other end pf the 
l^ver 4, ia which it will he seen the ws pf the po^ie ©^ 
ceats^ will cause the cone b, to be lifted frofli the cone A* 
9o as to place upp^ the cone a, one of the hat bodies^ in- 
^Ivided^ ^ before stated^ between t^wo perforated, cones. 

This Toeing 4^^^^ ^7 lifting the h^dle 1, the cone 5, 
i§ again let dQwn^^ so as to rest upoii the outer cone ; steam 
is then let up into the cone a^ by turning the cock 5, (the 
axis of A^ being a hollow steam pipe 6, with a stuffing box 
at 7«) The two cones a, and b, now receive an alternating 
rptary motion in the following manner^ — moving two or 
three tinges in one direction^ and then being 'reverse^ and 
moving the same number of times in the opposite way ; c, 
is the driving pulley or prime mpyer, upon the -axis of 
which is thp crank d^ connected with the shackle bar e^ 
secured by the stvid f, to the wheel g. As the crapk d, 
revolves, it will be seen that the wheel g, will alternate 
through about one-fourth of its circumference. This 
alternating motion will be communicated by the band 8, 
to the pulley h, upon the axis of which is a bevelled wheel 
9, acting upon another bevelled wheel 10, upon the axis 
of the cone b. The cone b, resting with its weight upon 
t^^e outer cone, immediately under which is the hat body, 
resting upon the hat body co?ie placed upon the cone 4, 
will, by its weight and contact, cause the said several 
cones and body toj-evolve, as before described, two or three 
times in each direction, which, if contii^ued for a very few 
minutes, causes the body between the said perforated cones 
to he hardened or basoned reac^y for the ne^t process to be 
performed by the machine called the planking machine. 

Fig. 16, represents a longitudinal section of a machine to 
bci u^ed for planking, reducing, or felting hat bodies : a, a, 
il a frame or stand, on which is placed a trough containing 
Witer^ sUghtly iippregnated with sulphuric acid, and kept 
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boiling by a coiled steam pipe marked c^ lying at the 
bottom ; d^ j>, are rollers formed of a composition of zinc 
and lead^ or other suitable metallic substance^ each pair 
being geered at their ends by pinions^ and the upper roller 
of each pair geered into the horizontal worm or screw 
marked £ ; o^ is a guide ; h^ is a larger roller geered into 
the end rollers d, for the purpose of turning the hat bodies 
over and giving them direction backwards on the top of 
the machine^ after they have been passed successively 
through each pair 'of rollers ; at the ends of these rollers 
are levers, having weights bearing upon them sus- 
pended to each upper roller, for the purpose of giving a 
slight pressure to the hat bodies, as the substance of each 
may require ; i, is an inclined board, for the purpose of 
giving the hat bodies, when laid thereon by the workman, 
a direction towards the rollers ; k, k, is a fast and loose 
driving pulley on the worm shaft p. The machinery being 
set in motion, and the hat bodies placed one after another 
upon the incUned board i, the hat bodies will be drawn 
forward, and by keeping the bottom rollers, and a portion 
of the top rollers immersed in the boiling acid mixture, as 
shown by the dotted line, they will be continually exposed 
to the action of the same, till they come out at the farther 
end, and return on the top of the rollers to the operator to 
be crossed, [a term well known to hat manufacturers,] and 
again passed through the machine as often as may be ne- 
cessary to render them fit for proofing. About fifty pair 
of rollers may be used to advantage. 

The number of rollers may be varied in the different ma- 
chines, according to the substance of the bodies, and the 
quantum of work or felting required. Pig. 17^ is a cross 
section of a machine for stiffening or proofing: a, is a 
vessel having two compartments, separated by the division 
B^ and containing a solution of shellac or other substance 
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commonly used for stiffening or proofing hat bodies— the 
solution in one compartment being somewhat stronger 
than the solution in the other, according to the strength of 
the stiffening required ; c^ c^ are two small rollers turning 
on bearings fixed in the standards d^ d^ geered together at 
their extremities e^ e^ and turned by the fixed driving pulley 
F ; H^ is a joint to allow the standard d^ to fall back when re- 
quired ; i^ is a weight suspended to the line k^ k, running 
over the pulley i.^ and fixed at its other end to the standard 
D, for the purpose of causing the rollers to press against 
each other with 8u€Bicient force^ that when the rollers are 
set in motion^ and the body of the hat (being previously 
soaked in the solution contained in the box a^ and placed 
in the proper position to be taken by the rollers upwards,) 
is allowed to be drawn through or between the said rollers^ 
the pressure shall squeeze out all the superfluous stiffen- 
ing solution which will fall down upon the board bi^ and 
thence be conducted back into the same compartment in 
which the hat body had been immersed. The more stif- 
fening there may be required in the body, the less should 
be the weight used to compress the rollers. 

Fig. 18j is a plan view of machinery, for the piupose of 
covering hat bodies, commonly caUed ruffing or napping 
and clearing the nap : a^ is a water-tight box, the upper 
part of which is made to open ; b^ the axle of two driving 
pulleys marked c ; d, is a strap or band which communi- 
cates motion fi'om the driving pulley c, to the small pidleys 
K, B. B^ fixed upon the hollow axis f, of the cones G, through 
which the steam is admitted into the said cones from the 
supply steam pipes ; h, h, conical riders or rollers revolving 
by contact upon the hollow cones ; k, k, is a pipe for con- 
veying hot water firom a funnel, fi^m which pipe descend 
others placed perpendicularly over the tips of the cones : 
these pipes being perforated at the bottom^ allowing hot 
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yfi^Btet to d^p dr fun upM tbe tips of th^hat bodied up(m the 
cones. On each of the said cones o^ is placed a hair doA^ 
in the shape of a hat bodj or cap^ somewhat kfger than 
the cone^ so as to hang from its lower side ^ and in tiiis 
hair cloth cap is placed a hat body, having the fur previously 
laid upon it and wetted, and being somewhat longer than 
the hair cloth. Over the hat body, and somewhat lurger 
than it, is placed another hair cloth. Hot water should be 
poured into the fiinnel, which will drop or run through the 
small perforations in the perpendicular tubes upon the hat 
body ; a slow motion is then given to the cones, by apply- 
ing steam or other power to the driving pulleys, and Mrhich 
slow motion is continued until the nap has stuck, when the 
said cones should be made to revolve quicker, and steam 
admitted into the interior through the pipes H. Th6 hat 
body, then scalded, should be allowed to remain upon the 
cone revolving, and exposed to the steam and the hot 
water about twenty minutes, by which time the nap will 
be sufficiently scalded in, if the operation be conducted 
with care and attention. The hat body should be taken off, 
turned, and put in again two or three times duriilg the 
operation. Several hat bodies may be placed upon each 
cone, and may be operated upon at the same time, the 
steam and hot water being admitted in sufficient quantities 
according to the judgment of the operator. The steam i» 
also again applied to the interior of the cone, which must 
now be made to revolve with greater speed; the effect of 
the centrifugal force will then be to throw off the water 
from the hat body, being also assisted by the steam, wheh 
the nap will be cleared, or in eflfect raised iip in readiness 
for blocking; or for more effectually accomplishing this, 
a conical or cylindrical brush, roller, or rider, may be 
made to revolve upon the cone by contactor othferwise^ 
with or without a reciprocating lateral motion. 
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It will be obvious thatj although my improvemeuta ex- 
tend oyeri 9^d are applicable to all the several processes of 
this h#t inwu&cture hereinbefore mentioned^ from the pro- 
cess in clearing the fur> to that of napping the'finished bat 
bodjr^ and may be all used in one and the same hat manu* 
fiictary>yet some of these improvements maybe used »epa-> 
nU;0ly^ in poiguuction with^ or for the purposes of sqme of 
the existing processes or methods of manufacturing h^ i 
and I elwn the same improvements separately^ in manner 
herein stated^ and do claim an exclusive right and privilege 
io the 9ame^ and in each of them^ during the term of the 
said Letters Patent. 

Now whereas^ having of necessity described many part4 
pf the above-mentioned machines which are old, though, 
perhaps, some of them appear in a new form to accommo* 
date my improvements^ I hereby deplar? that I only claim 
as tiiose which constitute my impi'ovements ii^ the manu« 
Acting of hats ; first, the albrewd method of clearing fu|r 
usi^d in thfi <Pi>hing of bats^ or for mi^ppiBg hats by means 
of a machine which I call ablow^, csontainipg three qv 
rmte Jnckers substaptt^y h^:w^bel<Hre described ; second^ 
the aforesaid method of produning h, h, a web or fleece of 
fur upon a wire iqpron, and hardening the aame hj meims 
of roHers substanttaUy, as herebbefore described i thiirdf 
the afomaid meU&od of forming the aforesaid web into hat 
bodies on perforated cones when covered with doth, rind 
^ apfds^tian of steam to such web, or the hat bo^ 
jAUa beiag farmed of or foaoi the sajne substantiaHy, as 
hOTefahpfofg descnbed) fonrthj^ the sfareaaid method of 
hiBr<|yiMng or basomng of hat bodies substmtiaQjr, as 
hsissinhfoge desccihed} fifths of fokiag or planhiiig by 
means of the application of a series of rdUers anbstantiiittf, 
lie henmdbpftve described ; sixtl^ cf stiffening or proofing 
svbstantiaUy^ as hereinbefore described ; sevettth, of covers 
ii^ hat bo4i«fS (oamfionfy eallfd faffing, or nMqppii^)> and 
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clearing the nap substantiaUy^ as hereinbefore described. 
And it may be necessary to state^ that I do not claim 
the machine for forming hat bodies, hereinbefore described^ 
but only the use of perforated cones covered with cloth, 
to receive the web or fleece of fur, and the appUcation of 
steam to the said web or fleece, when the same is being 
formed into the hat body. And, in respect to the said other 
machines, and the claims hereinbefore lastly stated, it is 
proper that I should add, that I do not claim the several 
individual parts of which the aforesaid machines aire com- 
posed as new, but such a combination and arrangement of 
them substantially, as before described and claimed as 
being new, for producing the effects hereinbefore described. 

And whereas, it is well known that a very small portion 
of siljc and other non-felting materials have been used in 
the substance of hat bodies ; and the use of such non-feU- 
ing materials therein, hath chiefly been confined to pre- 
venting the too quick felting of furs or wools used in 
making the hat bodies upon or over the surface of which 
it is the usual and common practice to put a covering or 
nap of fur, or woven plush or down of silk, cotton, and other 
materials constituting the nap of the hat; and such non- 
felting materials have not been used or applied in the ma- 
nufacture of hat bodies, for the purpose of procuring from 
the body itself (without affixing a nap, as is usually done,) 
a fuU, thick, and durable nap. Now, I do claim as a fiir- 
ther improvement in the manufiu^ure of hats, the proikio- 
tion of such improved substance or texture for hat bodies^ 
as hereinafter is described, furnishing from itself a full and 
durable nap, as hereinafter mentioned, and mideiing un- 
necessary the sticking on of a nap, which is the common 
and universal practice. 

The mode I have found best in practice, for perfomuAg 
my said last-mentioned improvement, I describe as fol- 
lows ; — I take any description of fur or wool of a high 
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jilting quality, but I prefer caroted hares fiir, which is well 
known to hat manu&cturers, and I clear the same from 
kemps, dirt^ and dags ; and this I prefer doing by means 
of my first*>mentioned blowing machine, hereinbefore de« 
scribed, through which I pass once the fur to be used. I 
then take, at least, one third, by weight, of non-felting 
materials, such as silk or cotton; but I prefer with the 
caroted hares fur the use of the waste raw silk when 
heckeled or prepared, an article well known in commerce. 
I cut this raw silk into lengths, from three quarters to one 
inch in length, which afterwards provides a suitable nap, as 
hereiQafter described ; but the nap will be shorter or longer^ 
according as the silk may be cut into long or short lengths* 
• More than one tlurd of the non-felting materials may be 
used without injurious results to the felting of the hat ; and 
where less than one third may be used, a nap may be pro** 
cured from the hat body, although not so full and thick as 
when one third of the non-felting materials shall be used. 
But, as before stated, I use a third, by weight, of non-felting 
materials ; and I find that proportion the best adapted for 
felting with the fur, and afterwards producing a full, thick^ 
and durable nap. When the silk has been so cut, it is 
mixed thoroughly with the fur so cleared, as before men- 
tioned : which fur, by weight, should be double in quantity 
to the non-felting materials. I accomplish this mixing by 
passing the fur and non-felting materials through my said 
blowing machine ; and I gather the materials which have 
passed through the said machine, and form them into a 
Feb, and subsequently into hat bodies, by means of the 
second, third, fourth^ and fifth machines, hereinbefore men- 
tioned. After the hat body has been hardened or basoned^ 
and planked or felted, and before it is stiffened^ it should 
be examined ; and when dry, cleared, by means of a sharing 
kftife, of all kemps that may be visible; after whicb> it is 
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dippfid into boilmg hot water^ and by means of a fine ottaQ 

m 

hand etatd, similar to those nsed by hatten^ the nap is drawn 
<mt or carded up* During this propess^ the hat ^Nidy 
«hoidd be as frequently dipped into the hot water as msy 
be found necessary. After the nap has be^n sufficiently 
iNEought out^ which can be easily judged of by the W4»rk* 
man^ the hat body> when again dried^ is stiffened and 
waterproofed. The process of stiffening and wat^roofing^ 
I perform by means of my machine hereinbefore described* 

Although I ha^e described the mode of mixing the silk and 
fur^ and forming the same into a hat body^ chiefly having 
Inference to the use of my said several machines^ yet audi 
silk and fur may be mixed tc^ther by otho* means w^ 
known to hat manufacturers^ and a substance or texture for 
hat bodies may be formed tiiereof by mean« of the methods 
tumaUy practised at present for making hat bodies^ ajAd a na^ 
be brought outtiierefrcon by similar means to those herefai^ 
before described* A hat body of dieaper materials^ and we& 
suited for commerce^ can be made of coney wool and fine 
cotton mixed in the like proportions of the two thirds of 
wool to one third of cotton^ by pursuing with the same 
a process rinnlar to that which I hare lastly hereinbefore 
described^ where ^aroted htM» for and wast^ raw sUk^ cut 
ipto short lengths^ are used* Other suitable ^ur» and stdt- 
able nonHleltittg materials may^ when pi^epared and mixeA 
in l&e pix)portions^ bb similnrly formed into hat bodies^ out 
of which a full and dtaid>le nap c;sn^ hf earding^ be obtained* 

Now^ having described the mode of performing my last-* 
mentioned knptovetnent^ I do not churn any norehy either 
in the materisls ased^ except as to the proportions^ or in 
the processes by which hat bodies are usually, or by meaiis 
of macfaii^fy, ^Eoade by hat manufticturer^. But I do 
f^aiMkt m a iiBrther part cf my said inv^tion, agreeably to 
tiiealgviif^ desoiiptaon^ the production of im improved 6ub-- 
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itf^lifiatiim of a much lafgcr ptoportiim of iioii-&ttiilg paa* 
tetids thui haa Utharto been used, Tix.^ a proportioo eq<ial 
tx> one thirds by weight, of the whole Biateriala uaed; and 
ftiMDst which fiubataiice or t^ture, or from such laiger poi^' 
lion bf ni>n-felting matetiak therein conjointly with the 
felting materials^ I produce or procufe a fiill and durabk 
pile or nap, and by which meana the necessity of putting 
bn or affixing a nap, wfll be obviated in all cases of hate 
made out of the said improved substance or texture. It 
Mill be obvious, that although aU the sevaral improve^ 
inents before mentioned are described to take place in 
those processes of the manufacture of hats, which are usu* 
ally performed, previously to the hat bodiea being dyed ox 
made up and shaped for wear, yet the hatter, according as^ 
he thinks fit, will be enaUed to form the same hat bodsea 
into various shapes, sizes, and cokmrs of hats, either with, 
br without brims, or bonnets, or caps, for the use ofth^ 
pubKc — {InraUed in the Relb Chapel Ofice, December^ 
1837.] 

Specifiettion drawn by th« Pttentce. 



To Henry SrEvn^'SBy of Charlotte-street, in the parish of 
St. Marylebone, in the county of Middlesex, gentleman, 
and Ebenezer Nash, of Buross-street, in the parish- 
of St, Georg^S'in-theSast, in the county of Middlesex, 
tallow chandler, for certain improvements in manufac^ 
turing colouring matter, and rendering certain colour or 
colours more applicable to dyeing, staining, and vrriting, — 
[Sealed 18th April, 1837.] 

?HBBB improvements in manuflieturing ecdouring mattaif, 
7ln4 Fendewg eerttun eotoiur or colours ^xxtt applicaUe to 
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dy^ng^ ftteining^ and writmg, consist^ in the first place> of 
several improvements in making or manufacturing the 
ferro-prussiates^ that is^ prussiates of potash and soda; 
secondly^ in rendering Prussian blue soluble^ and thereby 
more applicable than heretofore^ to the purposes of dyeings 
staining, colouring, or writing; thirdly, in a peculiar 
manner or method of treating or operating upon cochineal 
and on lac dye, by combining the colouring matter of 
cochineal or of lac dye with other matters, so as to pro- 
duce a superior red fluid, applicable to writing, staining, 
or colouring; and, fourthly, in combining carbon with 
other colours, so as to form a writing fluid or ink which 
cannot be entirely efikced by chemical agents : all of which 
improvements we are now about to describe under different 
heads or sections ; that is to say, our first improvement 
consists in converting certain gaseous products arising firom 
the present mode of making prussiate of potash or soda 
from animal matter, which are now commonly allowed to 
escape into the atmosphere, to the purpose of making 
prussiate of potash or soda, so that an increased quantity 
of prussiate of potash or soda may be obtained from a 
given quantity of animal matter. 

For the better explanation of this part of our invention, 
we refer to the annexed drawings. Plate IX., fig. 19, repre- 
sents an apparatus for efiecting the process of convertmg 
the gas evolved into prussiate : a, is an iron pot, vessel, or 
retort charged with alkali and animal or other matter con- 
taining azote, or yielding ammonia, which vessel is to be 
heated to a low red heat. This pot or vessel has a move- 
able cover, which is to be. luted on when under operation, 
but may be removed and placed upon another pot i, by 
disconnecting the joint in the pipe c, the joint allowing the 
head of the pot a, to be carried round with the connecting 
pipe c. The pipe c, is for conducting the gaseous pro* 
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ducts^ arising from the decomposition of the said animal 
matter in the pots a, or b, into an iron cyUndrical or other 
conveniently shaped vessel rf, heated by a furnace A, below. 
This vessel dy is to be charged with alksdi^ and to be kept 
at a full red heat during the operation : e, is a pipe leading 
from the cylindrical vessel to a closed vessel y^ containing 
a solution of alkali. This vessel is furnished with a jet 
pipe or burner g^ which is merely intended as a gauge cock 
to ascertain the state of the gas within : i^ i, are furnaces 
under the pots a, and b. The gas generated in the retort 
a, passes by the connecting pipe c, to the cylinder rf, where 
meeting with the alkali in a state of fusion^ the eifect will 
be^ that the gas becomes combined to a certain degree with 
the alkali^ and forms prussiate of potash or soda ; but there 
may be portions of the said gas which do not combine or 
commix with the alkali ; these will pass off by the pipe e^ 
to the closed vessel/*; and if any of the gas thus passed off 
should be capable of combining with the alkaline solution^ 
it may do so in the closed vessel/^ and that portion which 
does not combine with the alkaline solution is allowed to 
pass off by the gas jet pipe g : the state of operation may 
be ascertained by burning the jet gas from the end of this 
pipe; for when it ceases to burn freely, the connexion 
between the pot a^ and cylinder d, should be disconnected, 
and the head and pipe Cy be removed round and luted on to 
the pot by which is to be previously charged with animal 
matter and alkali, the distillation of which will proceed, as 
before described. ^ 

When the gaseous products of several charges have been 
passed through the cylinder d, containing the alkali, the 
cylinder may be opened, and the charge (which will now 
consist of crude prussiate of potash or soda, or '* metal,^** as 
it is commonly called in the trade,) be withdrawn into a|i 
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fpon vessel^ aud^ when cold^ be lixiviated in cold water in 
^he usual manner. 

The furtjier decomposition of the charge of animal 
matter in the pot a, may now be conducted in the ordi- 
nary manner of making prussiate in the open vessel^ by 
inpreasing the heat^ the contents being agitated as usual. 
This process may be repeated alternately in the two pot^ 
a, and b, the completion of the decomposition of the charge 
of one being effected while that of the other is subjected to 
the lower heat, and the operation of distilling oflF its vapours 
and passing it to the retort or vessel c. 

A similar effect, viz. that of taking up th^ gaseous pro- 
ducts, so as to produce an additional quantity of crude 
prussiate of potash or " metal/^ may be obtained in an 
open conical chimney, having a false bottom or grating, qv 
perforated plate, upon which dry potash or soda is placed, 
so that the gas generated in the pot below may pass 
through the stratum of alkali in the chimney. 

Fig. 20, is a sectional elevation, representing this applica- 
tion of the improvement : e, is the chinmey or open cone 
usually placed on the top of an ordinary pot f, for making 
prussiate of potash, in order to convey the flame upwards ; 
6, is a grating or perforated plate, placed at the base of the 
cone E. Upon this grating or perforated plate g, a stratum 
of dry potash or soda is laid ; and as the gas passes up- 
ward through this stratum, a portion of it will become 
combined with the alkali. The chimney, with the stratum 
of alkali, may be removed when the flame begins to bum 
'Weak, and it may be set aside and applied to further 
charges, or put into the pot and worked off with the charge 
in the usual manner of making prussiate of potash or soda- 

Our second improvement, viz. the mode, method, or 
•process of treating or operating upon Prussian blue^ so as 
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to render it more perfectly soluble, or more readily disposed 
to be acted upon by the subsequent process of solution 
than when manufactured in the usual way ; and in order 
that the same may be more applicable to the purposes of 
dyeing, staining, colouring, and writing, we effect in the 
fdllowing manner : — 

We take the Prussian blue, whether produced from a 
combination of prussiate of potash and salts of iron, or the 
Prussian blue of commerce, as commonly manufactured, 
and we put this into an earthen vessel and pour over it k 
quantity of strongly concentrated acid, sufficient to cover 
the Prussian blue : muriatic acid, sulphuric acid, or any 
other acid which has a sufficient action upon iron will do. 
If sulphuric acid is used it should be diluted a Httle, that is 
with a quantity of water equal to about its bulk, at th6 
time when the mass turns white after the Prussiail blue is 
put in. 

The Prussian blue is to be allowed to remain in the acH 
from twenty-four to forty-eight hours, or longer. We then 
dilute this mixture with a large quantity of water, stirring 
it up at the time, for the purpose of washing from it the 
salts of iron. When in this state of dilation, we suffer it 
to stand until the colour has subsided, when the superna- 
tant liquor is to be drawn off \nth a syphon, and more 
water added to it ; and We conthiue the repetition of this 
process until we judge that the acid, with the iron, hai^ 
been completely washed away ; and this is known by test- 
ing it with prussiate of potash, which ^ill show if it yields 
any blue precipitate ; if not, it is sufficiently \<^ashed. We 
then place it upon a filter, and suffer it to remain until the 
liquid has>^all drained away. 

The Prussian blue, thus prepared, is reduced to a state, 
as we conceive, containing less iron than the Prussian blue 
of commerce, in which state it is more readily acted upoii 
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ftnd rendeFed soluble than in any other condition. Thi^ 
Prussian blue may be then placed in evaporating dishes^ 
and gently dried. To form the Prussian blue so operated 
upon into a solution^ we add to it oxalic acid^ and mix 
them carefully together, after which we add cold water 
(cold distilled water is best) a little at a time, making it 
into a dense or dilute solution, according to the colour 
required. The quantity of oxalic acid may vary according 
to the quantity of water used. It will be found that the 
Prussian blue that has undergone the process of digestion, 
as described, requires but a small quantity of oxalic acid 
to dissolve it ; about one part of oxalic acid will dissolve. 
six parts of Prussian blue (the weight taken before d^est- 
ing in the add) : this will answer for a concentrated solu- 
tion, but for a dilute solution more acid will be required. 
Prussian blue that has not undergone digestion in acid in 
the way above pointed out, will require a much larger pro- 
portion of oxalic acid, from twice to three times its weight; 
and even then it will be greatly liable to precipitation aftet 
standing ; but when treated in the way described, it is not 
liable to precipitate, but remains a permanent solution. 

The chief obstacle to the general employment of the 
beautiful colour obtained by means of the ferro-prussiates 
to the purposes of dyeing in the silk, cotton, linen, or 
woollen manufactures, and also to the purposes of staining 
imd writing, has been its hitherto supposed insoluble 
nature ; but, by means of oxalic acid (whether obtained by 
the usual process of mixing or distilling saccharine matter 
in combination with nitric acid, or from vegetable or other 
substances containing oxalic acid, or from combinations of 
oxalates, whether metallic, earthy, or alkaline,) w^e obtain 
the above perfect solution of the Prussian blue which is 
applicable to dyeing, colouring, or staining in the various 
manufactures of woollens, silks, linen, cotton, paper, and 
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such other substances as are required to be dyed or stained; 
and which solution is also available to the purposes of 
writing, or forming a writing fluid or ink, to be used with 
steel, quill, or other pens. 

Our third improvement, consisting in a peculiar manner 
of treating the colouring matter of cochineal or of lac dye 
with other matters, for the purpose of converting them into 
a red solution or dye, is effected by dissolving, in boiling 
water, a quantity of common soda, potash, or carbonate of 
ammonia, to which is to be added, at intervals, twice its 
weight of crude argol, in powder. When the effervescence 
arising from this combination has ceased, we pour off the 
solution, or filter it from the insoluble matter : to this we 
add, by measure, half the quantity of oxalate of alumina^ 
or oxala-phosphate of aluminae, which we prepare by adding 
to precipitated aluminae or phosphate of aluminae, in a damp 
state, as much oxaUc acid as will dissolve it. Into this 
mixture we put, when cold, as much cochineal, first bruised 
or powdered, as will give it a fine red colour, varying the 
quantity according to the shade of colour required ; and 
after letting it stand for the space of forty-eight hours, we 
strain it off for use. 

Our fourth improvement, viz. combining carbonaceous 
matters ivith other colours, so as to form a writing fluid or 
ink, which cannot be decomposed by chemical agents, 
consists in dissolving resinous substances in solutions of 
alkali or alkaline salts by means of heat, and adding to this, 
fine lamp black or other carbonaceous matter. 

We take common carbonated alkali, or the potash or 
soda of commerce, or ammonia, or some of the other alka- 
line salts will answer the purpose, and mix it with a resin- 
ous matter, such as shellac or rosin, about equal parts, by 
weight, of each, although we do not confine oxu^elves pre- 
.cisely to those proportions 5 we then add water, according tp 
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the required strength of the solution, and boil these until 
the resinous matter, or a great portion of it, has become dis- 
solved. We then mix in a mortar the necessary quantity 
of fine lamp-black with this solution, and thereby produce 
a black liquid, which black liquid may then be mixed with 
other suitable coloured solutions to form an indelible ink } 
such colouring matter as is soluble in alkali will mix best 
with this composition. 

In conclusion, we desire it to be understood that we do 
not claim any of the apparatus or machinery descrioed, nor 
the calcination of animal matters in close vessels ; but we 
do claim the method of obtaining a product of prussiate of 
potash or soda from the gases evolved from the distillatioii 
of animal matters, or any other matters that yield azote and 
carburetted hydrogen, such, for instance, as coal, by means 
of passing those gases direct into a mass of alkali in a state 
of Ignition, and into a solution of alkali contained in sepa- 
rate vessels, cither closely or distantly connected with the 
distillatory apparatus ; secondly, we do not claim the us6 
of acids for the purpose of brightening or improving 
the colour of Prussian blue in the ordinary manner ; but 
we do claim the use of strong acids for the purpose of 
digestiiig dry Prussian blue of commerce, in order to render 
it more easily soluble in the oxalic acid than it would be 
without such digestion. 

And we further claim the use of oxalic acid, however 
obtained, ais a solvent for Prussian blue generally; but 
more especially as a final process for making a perfect 
solution of the Prussian blue which has been prepared and 
digested in the manner above described. 

Thirdly, we claim the application of oxalate or super- 
oxalate of altralinae, or oxala-phosphate of aluminae, in 
combination with the other materials described, for the 
purpose of making a red solution for writing, staining, or 
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colouring ; aud, fourthly, we claim the combining or mix- 
ing of carbonaceous matters with saline and alkaline solu- 
tions of resinous matter, for the purpose of mixing with 
coloured solutions to form compositions for the purpose of 
writing, w hich writing shall not be capable of being effaced 
by any chemical agent, — llnrolled in the Rolls Chapel 
Office, October, 1837.] 

Specification drawn by Messrs. Newton and Berry. 



To John White, of Manchester, in the county of Lan- 
caster, engineer, for his invention of certain improvements 
in apparatus usually employed in lathes for turning 
metals and other substances, which improvements are 
also applicable to other useful purposes, — [Sealed 19th 
December, 1837.] 

These improvements in apparatus usually employed in 
lathes for turning metals and other substances, and which 
improvements are also applicable to other useful purposes, 
consist, firstly (with reference to lathes), in the novel con- 
struction and application of apparatus constituting the 
chuck or face plate by which the work to be turned is 
secured and held in its proper position while under the 
operation of the cutting tooL This improved chuck is ren- 
dered ^^ universal,^^ that is, capable of holding work of any 
diameter, or of unequal dimensions, and also of being made 
eccentric, as occasion may require. The improved chuck 
is formed by having a convolute curved groove cut upon a 
disc of metal, in which pins upon the sliding studs or 
holders travel, and thus cause the holders to close upon 
the work, and secure it firmly upon the chuck or face plate 
of the lathe. 
4s the ^ovel application of this apparatus is suitable to 
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many other useful purposes, I will explain, firstly, by 
reference to the drawings attached hereto, its use as applied 
to lathes of all descriptions. In Plate X., fig. 1, represents 
the principal feature of my improvements, as applicable to 
lathes ; and its application to other useful purposes must 
be determined by its peculiar combination with parts of 
such mechanism to which it may be applied, as will be 
illustrated by the following figures : — 

It consists of a circular plate or disc of metal a, a, having 
a groove A, i, formed or cut in it; which groove constitutes 
a regular convolute curve, coiling in equal curves from the 
periphery towards the centre of the disc. The plate or 
disc a, a, is also shown in its relative position, as forming 
part of an universal chuck in fig. 2, which is a vertical section 
of my improved chuck ; and in fig. 3, which is a plan or 
horizontal view of the same complete. Fig. 4, is an in- 
verted view of the top plate and remaining parts, having 
the grooved plate a, c, removed. 

The nogs, studs, or holders for securing the work are 
shown at c, c, c ; they have pins rf, rf, rf, fixed in them, the 
lower ends of which run in the convolute groove or passage 
ft, by and by turning this plate round, the nogs or holders 
are simultaneously brought towards the centre as they 
slide in the slots or mortices d, d^ dy cut in the top plate 
e, e. In order to prevent any strain of the work thus held 
by the nogs c, c, c, from causing a lateral stress upon any 
one of them ; and at irregular intervals they are furnished 
with broad shoulder plates or pieces ^/jyj which being 
confined between the plates a, and c, will entirely prevent 
such strain or lateral pressure from upsetting any particu* 
lar nog, and will assist to distribute the pressure or resist* 
ance equally upon the chuck. To accommodate the pas* 
sage of the nogs or holders c, c, c, these plates fjf^f, 
swivel upon their centre pins and nuts g^ g^ g, which are 
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allowed to slide in the mortices or slots h^hyh*, also a cut 
in the top plate e^ e. The plates c, and e, are held together 
Mid separated at pleasure by the centre screw i, and the 
chuck may be fixed upon the spindle in the fast headstock 
of the lathe by the nut k. 

It will be evident that this universal chuck may readily 
be made eccentric, by shifting one of the pins rf, into any 
other part of the convolute groove i, b. This apparatus is 
also exceedingly useful as applicable to sUde lathes as an 
xmiversifl stay or clam ; it may then be constructed of a 
simpler form^ and similar to the one to be described with 
reference to figs. 5, 6, and 7^ where this apparatus is repre- 
sented as applied to a screw stock for bringing up three 
discs simultaneously, for the purpose of screwing shafts or 
bolts. When used in this form in sUde lathes, it may be 
held in the sUde rest or tool carriage immediately behind 
Ihe cutting tool, and thus form an universal stay or clam 
for all diameters of shafts, &c. ; and at the same time per- 
form the operation of pohshing or burnishing the work, 
when it will receive a high finish without any further work 
being necessary. It will also be obvious that this appa- 
ratus wiU become an universal centre finder for all dia- 
meters of cylinders, wheels, pulleys, &c., when thus used in 
connexion with turning lathes or other machines, and may 
also be advantageously employed as a feeding motion for 
the traverse of all slide rests. 

This apparatus is represented as applicable to bringing 
up the dies simultaneously in stocks for screwing bolts, 
bars, &c., in fig. 5, which is a plan or horizontal view of 
the screw stock complete ; fig. 6, is a section of the same, 
taken at the dotted line a, b ; and fig. J, is a plan view of the 
disc or plate a^ a, with the convolute curved groove b, b, 
formed in it, as above described. The top plate c, c, has 

VQ]>. XIII. 2 F 



' 



919 BMcent PaUnts. 

dovetailiKl dote or mortices cut in it| ia wbich the dies 
dffd^d^ slide} and by turning this plate by means of the 
handle e, the {Mns^/,/^ fised in the dies^ and running in 
the curved groove b^ i, will cause the dies to be bn>u§^ 
up towards the centre simultaneously^ until they embrace 
the bar or bolt to ^be screwed^ the plate a> 03 being 
fixed to the vice bench lathe> or Aoy other suitable machine 
driven by power^ such as Bre in common use» 

Another usiefld ap^^cation of the convolute grooved 
plate is represented at fig. S, which represents a combina- 
tion of apparatus forming a horizontal Vice upon «& im- 
proved construction ; and the remaining figures are detached 
views of the several pieces composing the same : a^ a, 
is the pkte or disc of metal^ with the cc^volute curved 
groove ^> ^ fonned upon it. It must be remarked that the 
I^Ate is drawb as inverted in this figure^ in ord^ to show 
its application ; but it will be obvious that the plain sur- 
face of the plate should be uppermost, which will prevent 
the convolute groove from becoming choked with filings or 
dirt ; c^ Cf are two levers composing the main jaws of the 
vice^ having their fulcra at d, d, and pins e^e^e^e^ ins^i^d 
in their extremities. The plate /,/, is to be bolted to the 
vice bench, and carries the suj^orts or bearings ol the 
fulcra d, d\ the holding jaws of the vice are shown at ^^ g^ 
imd are allowed to turn loosely upon th^ centre pina or 
studs h, hy which bear in the main levers e, e> and thus 
enable the vice to hold woik which has ^ther pjtrallel, 
oblique, or any unequal sides. It will now be seen that^aa 
the pins e, €, in the levers c, c, work in the convdute 
groove b, 6, as the plate is turned round, the jaws ^ y, 
will be brought together, imd thus hold the work to be 
c^erated upon firmly in the vio^, and with ahaaost wsif 
extent of power. In this arrangement of apparatus, ^kt 
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-eapacitj' of the vice may be easily adjusted by shifting the 
pins d, dy into the other bearings or holes j> i, with which 
the plate f,/, is provided. 

It will, of course, be obvious that this apparatus inay be 
applied, with similar eflFect, in the construction of various 
kinds of usefiil cramps^ The application of the convolute 
grooved plate is also peculiarly beneficial in efltecting the 
advancing motion of the cutting tool or boring spindle of 
an kinds of vertical drilling machines. Fig. 9, represents 
a fSront elevation, and fig. 10, a side elevation of a small 
hand drilling machine, with the improved apparatus at- 
tached: a, a, is the plate or disc, having the convolute 
curved groove A, A, formed upon it; c, c, c, are the upright 
and cross &amings of the machine ; d^ d, the tool socket or 
boring spindle, which is caused to revolve by the hand 
winch and mitre wheels e, e, and advanced or lowered to 
its work by means of turning the grooved plate a, o, when 
the convolute curve, acting upon the pinsyj^ at the back 
of the sliding bar ^, ^, which is attached to the top of the 
boring spindle, will thus effect the regular descent of the 
.cutting tooL 

As the application of this apparatus is here shown to a 
hand drilling machine^ it will be unnecessary to illustrate 
•its adaptation to larger machines, which are required to be 
driven by power. The same motion or apparatus is also 
.particularly applicable as a boring head or tool carrier to 
be used in aU kinds of engines for boring cylinders, &c*, 
and as the means ofeflfecting the advance and retreat of the 
cutting tool and stays; also all kinds of sfetting, key- 
grooving, or morticing engine, and as an advancing power 
for all descriptions of presses, or for pimching or cutting 
metals, and for securing woric to the tables of planing, 
driOiiig, morticing^ and other machines. 

Having now described my improv^aeat ia lathes^ and 
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its application to some other useful purposes^ I consider it 
unnecessary to mention all the various machines and tocds 
to which it is peculiarly applicable ; and^ in conclusion, I 
wish it to be distinctly understood that I make no claim of 
originality in any of the parts of the apparatus when sepa- 
rate, but I do claim the combination and application of 
them so as to obtain the motions above described, in re- 
ference to lathes, tools, and machinery already alluded to ; 
and also the use of such apparatus in all situations where a 
similar application may be made.-^[/nroSecif in the BoU$ 
Chapel Office, June, 18370 

Specification drawn by Messn. Newton and Berry. 



To William Nicholson, of Maneheetety in the county qf 
Lancaster, engineer, /or an invention 0/ certain improve^ 
mente in the construction and arrangement 0/ preparation 
and spinning machinery. — [Sealed l7th June, 18370 

The nature of the invention, communicated to me by a 
foreigner residing abroad, consists, firstly, in an improved 
arrangement of machinery for preparing the leather, and 
placing the same on the rollers used in preparation and 
spinning machinery ; and, secondly, in an improved con- 
struction or arrangement of machinery for driving the 
spindles of the preparation machine, known by the name 
of the bobbin and fly frame, which construction or arrange- 
ment is equally applicable to other preparation machines 
requiring a similar rotation of the spindles; and the 
manner in which the same is to be performed and carried 
into effect, is set forth and described in the annexed draw- 
ings and the following description, the same letters and 
figures of reference indicating the same parts throughout 
the whole of the drawings : — 
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The first part of my improvements^ or that which apper- 
tains to the preparing of leather^ and covering or placing 
the same on the roUers, is delineated in various views and 
sections in Plate XI. ; and I shall now proceed to desmbe 
the construction and mode of operating with .reference to 
the figures there represented. Fig. 1^ represents a firont 
view^ and fig. 2y an end view of an improved machine for 
the purpose of grinding or cutting the surface of leather 
designed for the purpose of covering rollers^ and to reduce 
it to an equal and uniform thickness, which is essential to 
the covering of rollers, so as to present a perfect and cylin- 
drical external surface when completed ; at the same time 
producing a rough internal surface on the leather, which 
prevents its turning on the cloth covering with which the 
metallic roller is first covered. Fig. 3, is the driving end of 
the same machine, on an enlarged scale ; fig. 5, is the re* 
verse end, and fig. 4, a transverse section ; fig. 6, is a per- 
pendicular lateral section through the driving shafts of this 
machine, and fig. 7. is the same, through the delivering 
rollers a, o, which will be hereafter explained; fig. 8, is a 
plan view of the machine. 

All these figures having the same letters of reference, it 
will be easy to refer to that in which the part spoken of in 
the following description is best seen. Returning to figs. 
1, and 2, A, represents a drum placed on the driving shaft 
of the machine, which receives motion in any convenient 
manner ; and b, is a cross strap, conveying motion to a 
pulley above on the shaft of the cylinder c, which is con- 
structed of steel, fluted in a lateral direction, with grooves 
of about one-tenth of an inch distance, and afterwards 
turned with a spiral groove of the same pitch, so as to form 
the surface of the cylinder into a rasp or continuous surface 
of diamond joints. 

The way in which this cylindrical rasp is supported will 
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be best seen at fig. B^ one end being seeured iii the conical 
flttpport^ into which it is forced home by means of the 
screw 0^ and the other supported hy the screw itselfl 
This cylinder I drive about one thousand revolutions per 
minute. Immediately above the revolving rasp c, is placed 
the straight edge t>y the position of which is governed and 
regulated by means of ihe three screws d*, d*, n^y which 
determines the distance or space between it and the sur^ 
fiice of the revolving rasp c^ for the form and construction 
of which see figs. 4, and 6. Immediately below the revolv^ 
ing rasp c^ is placed a circular brush e^ which is devolved 
by means of a strap fi*om the drum a^ in an opposite or 
contrary direction to the underside of the circular rasp c^ 
thereby keeping the rasp clear of any leather or dhrt which 
may accumulate on its surface^ as hereafter explained : t, 
represents a pair of friction rollers, and o, a pair of deliver- 
ing rollers, which are weighted and geered together, and 
receive a slow motion by means of bevils through the 
upright shaft o, driven fix^m the driving shaft by a worm 
and worm-wheel at D S ; h, and h 1, are rests or drcular 
rods for grinding the leather in the process of preparationi. 
Supposing a strap, fillet, or continuous length of leather, 
of a width suitable for the coveting to top rollers, to bfe 
passed between the fliction rollers p, in the direction indi- 
cated by the line i, i, (see fig. 4,) over the rests h, and 
n 1, and under the straight edge D ; and, lastiiy, betweeii 
the drawing or deliverir^ roller o, it -will be uniformly 
drawn forward in the direction indicated by the arrows, at 
the same time that its sur&ce is subjected to the rasping 
action of the cylinder c, the amount of which action id 
governed by the position*^ the rest or straight edge n, at 
Ihe same time that the rasp c^is cleared of dust of leather 
which may accumulate by means of the revolving brush B, 
which is driven below, as seen at figs, {, and 2. - 
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I would hmre vemArky that \ h«ve found this metiiod <^ 
nuq^ng and equaliiiiig the sufftce of soft leather suitable 
iwt the int^ided purpoae^ fiur superior to any] attempts 
at cutting the aame^ inaamuch as it ia not irregularly 
itzttchod^ and the rough sur&ce left by this process is 
deainible in the subsequent operation of placuig it firm on 
the wo<dl^i with which the metallic roller is generally first 
corered* 

The leather being prepinred by this machine^ and in the 
fliode aboTe described^ is next cut into suitable lengths^ and 
fcrated into cylindrical tubes in the ordinary manner^ in 
which fiMTin it is forced or placed on the rollers by another 
madiine, which I shall now proceed to describe. Fig. 10^ 
■apro a cn ts a front view^ and fig« 11^ an end tiew of the 
aanchine in a (romplete fonn^ driven fiY>m the drum k. 
Figs* 12| ISp 14> 15, 16» and 17, are detached parts of the 
same madnne on im enlaiged scale, which will be referred 
to as I proceed with the description, always bearing in 
mind that the same letters indicate the same parts throughr- 
out: referring to figs. 10, and 11, l, is a loose pulley, 
driven by a strap from the drum k, below, which either 
runs free, or is connected with the borizontel screw ic, by 
means of a dutch on the boss, as best seen at figs* 12, and 
13% The position of the pulley li, being governed by the 
{H^essure of the foot on the treadle n, wUdi tightening tiie 
band or cord seen at fig. 1, and forces the horizontal stop 
rod % m the darectim to connect th^ pulley x^, with the 
BCKlir M, while the wei^t p, acting in an opposite direc- 
tion^ disconnects the pulley i^ as soon as the pressure on 
the treadle n, is removed. Pi^ allel, and on each side of 
the screw m, are placed the two guide rods q^ a, which 
esny a amall diding carriage r 1, as best seen at figs. 12, 
13, and 1^, {Krovided with the horizontal rod or forcer n. 
In the cmtrc^ idftd conned^ widi this oarrii^ n 1> is 
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placed a pair of plyers or vibrating levers^ the lower part 
of which constitute a nut to correspond with the screw m, 
when forced together, but which is free of the sdrew when 
open, so that when closed or forced together by the levers 
or arms s, s, (see fig. 16,) and held by the catch with which 
they are provided, the carriage r 1, is carried forward by 
the rotation of the screw m, in the direction indicated by 
the arrow ; but when the catch is removed from the arms 
or levers s, s, and the nut allowed to free itself fiY>m the 
screw M, the sUding carriage b 1, may be run or passed by 
hand, in the opposite direction : t, represents a series of 
straight elastic springs, similar to the spring used as the 
main spring in a watch. These are placed round a common 
centre, and held firm at one extremity by means of an open 
nut, the construction of which will be best seen at fig. 14, 
and the position in which the same are placed, at figs. 10, 
12, and 13. Fig. 15, is an enlarged end elevation of the 
driving end of this machine ; fig. 16, a transverse section ; 
and fig. 17^ an end view of the opposite end to that at 
which it is driven. 

To operate with this machine, a cylinder or covering of 
leather must be the first passed over the springs t, the 
elasticity of which permits it to be run on by hand without 
any efibrt, and the carriage r 1, and forcer r, run back free 
of the screw m, which is at that time fi^ed firom the driving 
pulley L. A roller, properly prepared with woollen or 
other suitable covering, is then placed in the position u 2, 
see fig. 10, anil the levers s, s, forced together by hand, 
which bring the nut, at their lower extremity, in contact 
with the screw m, with which it is held by the catch 
already described ; the foot of the operator is then placed 
on the treadle n, and the pulley l, connected to the screw 
H, which traverses the forcer r, forward, and places the 
rollel* within the cylindrical leather placed on the springs t; 
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as soon as it is in the proper position, the operator presses 
the leather covering by hand, and the roller, along with 
the leather covering, is forced forward by the part r, and 
relieved from tiie springs t, in a finished state. The foot 
is then taken off the treadle n, and the catch from the 
levers s, s, and the carriage r 1, moved by hand to its 
former position preparatory to renewing the same opera- 
tion. The covered roller being thus forced off the springs 
T, a new cylinder of leather is placed in the smne position. 
The second part of my improvements, which consist in 
an arrangement for driving the spindles of the bobbin and 
fly frame, and similar preparation machines, is shown at 
fig. 18, which represents an end elevation, and fig. 19, a 
plan of two spindles u, u, placed, as they generally aare, in 
two rows in this machine ; and w, is an horizontal shaft 
passing between the spindles the whole length of the ma- 
chine. This shaft w, is provided with a series of driving 
wheels x, cut in a vpeculiar manner, with spiral teeth, as 
represented in the drawing, which geer into smaller pinions 
or wheels of the same construction t, placed on the respec- 
tive spindles u. Fig. 20, represents an end elevation, and 
fig. 21, a plan of another modification of this driving appa- 
ratus, in which the double face wheel z, which I name a 
radial screw wheel, is substituted for two of the wheels x, 
in the former figures. The construction of the wheel z, 
will be clearly seen by reference to the drawings, driving 
a spindle from each surface, and the effect is very similar 
to that produced at figs. 18, and 19, except that the differ- 
ence between the driver and driven wheels is increased. 
This improved mode of driving possesses all the advantages 
of bevil or skew gear usually used for the purpose, at the 
same time that a single shaft w, drives both rows of spin- 
dles, instead of requiring a separate shaft to each row of 
spindles, as in the ordinary arrangement. 
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Having now described my certain improvements in the 
earatruDtion and anrangement of preparation and spinning 
fiaachineryj together with some of the advimtages derived 
fipom the applioation of these imfMovements, I deelare that 
I do not chum any common^ separate^ or well-known part 
of the maohin^ described \ but I do ehdm^ as regards the 
first part of my invention^ the genarad amingement of both 
aiachin^^ togethirar with the apphcati(m<^the quick re* 
volvmg circular rasp c> in the first madiine^ and the appli** 
oation of the spring^^head^ formed by the t> springs in the 
aeoond machine \ and, as regards the second part of my 
invention, I am fiilly aware that similar wheels to those 
repx^sented, have already been constructed and used for 
various purposes. And I make no claim to the construc- 
tion of such wheeb separately ; but I do cl^m the appli- 
cation and arrangement of such wheels as set forth and 
described^ and as applied to the bobbin and fly frame or 
i^milar preparation machines. And such improvements 
being communicated to me by a foreigner residing abroad, 
and being, to the best of my knowledge and beliei^ new^ 
axid never before wed in that part of her Majesty's 
dominions oalkd En^and and Wales, and the town of 
Berwidc-upon-Tweed, I deliver this as a true and faidiful 
specification of the same* — [ImroUed in the Inroiment 
Office^ Deeembet, 1837.] 



To Edward Cooper, ofStavertoriy in the county of Witts, 
clothier, for his invention of an improvement in the 
making or mawvifacturing of soap. — [Sealed 21st April, 
1838.] 

Tufisfi: ittiprovenients ki tite mami&cturii^ of soap oaa'- 
sist in the employmi^it of a& okf^jooas siiibstaiioe e^tract^d 
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frcm the useds of the eesamum plant, a native of East 
India, which it imported into thia country in larg^ qua&> 
tities, in the fbim of oil, and also in the seeds, whteh, by 
compression, jddd the oil in very consideraUe abnadsnoo. 
His o)l I use ih the same way as ohve oil or other oleagi- 
nous or fatty matters, by mixing it with alkaline materids 
ill the wiQT that soap is usually made. 

* The quantity of alkaline materials to be employed with 
any. giyen quantity of ihe' oil, must depend upon the 
strengtli and goodness of the oil, of which praotioal experi- 
^Boe in the art of soap making alcme cam det^nnine. ^Tht 
soap so produced is much superior in its working proper* 
ties to other soaps, and can be made at a considerably 
reduced cost. 

The subject, therefore, of my invention, and that o( 
which I claim the exclusive use under the above in part 
recited Letters Patent, is the employment of the oil ob* 
tained hcfm the sesamum plant for the making or manu- 
fiieturmg of soi^.— [/nro//erf in the R$lb Ohapel Office, 
0eiober, 183S.] 

* specification drawn by Messrs. Newton and Berry. 



To Henry Goschen, of Crosby-square, JSishopsgate* 
street, in the city of London, merchant, for an invention 
qf improvements in preparing flax and hemp for spinning, 
being a communication from a foreigner residing abroad* 
[Sealed 1 9th July, 1837.] 

This invention is described in the specification somewhat 
in the following manner c — Small bundles of flax that have 
been well combed upon the hackle, which will be hereafter 
described, are^taken and tied round in three or four places, 
andth^ plaeed in a boiler filled with waters tiie flax must 
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be boiled for an hotir^ and afterwards rinsed in cold water^ 
and thenhung up to dry in the open air. After the flax is 
well dried^ it must be boiled a second time for about an 
hour^ and rinsed in cold water, and dried as before ; afi;er 
which it should be submitted to friction, either by passing 
it between two revolving rollers, made of wood or other 
suitable material, or friction may be produced by rubbing 
the flax between the hands. 

It is then submitted to the action of a ley, called by the. 
Patentee, No. 1, and hereafter described. This ley ispre- 
pared in a boiler, and when it arrives at the boiling point, 
the flax is placed in it and boiled for two or three hours. 
It is from thence removed to a vessel containing hot water, 
and allowed to remain there for about an hour, after which 
it is rinsed in cold water ; it is then dried in the open air^ 
and rubbed or rolled as above described. The flax is then 
submitted to the action of the ley No. 2, in which it is 
boiled for two hours or more, from whence it is removed to 
a vessel of hot water, in which it remains until the water 
has become Cold ; it is then well rinsed in running water, 
and afterwards dried, and rubbed or rolled as before ; and 
if, after this treatment, the flax should not be found to be 
of the requisite white colour and fineness, it should be 
boiled once more for two or three hours, as the case may be, 
in the ley No. 2, and afterwards rinsed and dried, as before 
mentioned. 

After this is done the bundles of flax must be untied, 
and all the stalks straightened and glazed with a roller 
made of wood or other suitable material: this roller must 
not, however,' be too large. The flax must now be combed 
as softly as possible upon a hackle prepared for that pur- 
pose, the two ends being first firmly tied together. 

The manner of prepaiing th€» leys Nos. 1, and 2, is de- 
scribed in the specification as follows ; —To prepare ley No. 1 , 
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to twenty-seven 'tenths of gallons of cold water add two 
pounds of ashes^ (wood ashes^ we suppose^ though not so 
stated in the specification^) and about a quarter of a pound 
of wlpt^ soap ; this mixture is then boiled up several times^ 
after which the flax is put into it. To make the ley No. 2, 
which is prepared without ashes^ one pound of soap must 
be so entirely dissolved m twenty-seven tenths of gaUons 
of cold water^ that not a single particle of the soap ^should 
remain unmelted. The boilers used in these processes may 
be made either of copper or cast iron; their size will^ of 
course^ depend upon the extent of the establishment ; and 
it should be observed that the flax must not be pressed 
down in the boilers too miieh^ so that there may be room 
enough to stir the bundles about during the boiling process. 
The hackle^ for combing the flax when in its raw state^ 
should be about ten inches long and four inches wide^ 
and the teeth must be rounds and made of pieces of steel 
fixed in a strong boards and placed about one inch apart 
from one another. The teeth should be strong enough to 
prevent them firom being easily broken^ and they may be 
about five or six inches long, and stout in proportion. 
The hackle to be employed for combing the bleached flax 
need only be about four inches long and two inches wide^ 
and the teeth^ in this instance^ are made of steely and may 
be about one inch and a half long, and of such a thickness 
that when fifteen of them are placed together^ the circum-' 
ferenoe of their lower end should not exceed one inch ; the 
teeth^ in this machine^ must be about a quarter of an inch 
apart. The Patentee now proceeds to describe the treat- 
ment to which hemp is subjected preparatory to spinning. 
The hemp is first carefully separated firom the tow and other 
extraneous matters^ and formed into bundles^ which are 
tied round the centre and at both ends^ care being taken 
that they are not too large^ or that they are not tied too 
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tight. Th« bundles of hemp^ so ptepK/edf we th&a put 
into a wooden tub^ and boiling water is poured over thern^ 
and the hemp is allowed to r^nain thus immersed until the 
water has become cold. The hemp is from thenoe toms« 
ferred to a boiler filled with water^ in which it must be 
boiled for three or four hours ; it is afterwards rinsed in 
cold water and dried in the open air, and then again boiled; 
but it is not necessaiy to pour hot water over it previous 
to the second boiling. 

This boilings rinsings and drying process must be re« 
peated four or five times ; and it should be observed^ that, 
after the last time of boiling, the hemp ought to be well 
rinsed, and dried with great care; and when sufficient! j 
dry, the bundles are to be untied and the hemp o<Hiibed 
upon the ordinary hemp hackle ; it is then to be arranged 
in bundles of a moderate size, and tied round in four or five 
different places, and in this state boiled for five or six hours 
in the ley No. 1, in the same manner as the flax. This 
process is repeated fi*om four to six times, ace^nding as it 
may be considered desirably, the hemp having been pre- 
viously well rinsed in cold water and dried ev«y time 
before it is submitted to the ley; and after it has acquired 
the requisite whiteness it must be boiled once in the ley No. 
2y for four or five hours, after which it is to be taken out ei 
the b(»ler and put into a wooden vat or tub, and have boil- 
ing water poured over it. 

It is then allowed to remain in the vat tor two or three 
hours^ and then thoroughly rinsed in clear cold water, €XA 
t»reftdly dried; and aft;er this is done, the bundles are to be 
^mtied, and the fibres straightened and glazed by being 
passed between wooden rollers, as is the case with the flajc. 
The hemp is then cut into two or three parts, according to 
its length, and combed softly On the same description erf* 
hackle as that above described for combing the bleached 
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flax^ with this difference only, that the hackle for the pre- 
pared hemp should have triangular teeth in place of the 
round ones used in the hackle employed for combing the 
bleached flas. 

The Patentee says, in conclusion, that he claims as his 
invention, the mode or process of preparing flas and hemp, 
as above described. — [Inrotted in the Inrolment Office^ 
January, 1838.] 



To Miles Bsrrt, qfthe Office for Paient8y 66, Chancery^ 
lane, in the county of MidMesew, patent agent, civil en* 
gineer and meckanicai draftsnum,for a new or improved 
method of applying certain textile and exotic plante as 
substitutes, in various cases, for fiaa, hemp, cotton, and 
sUky being a commnnieation from a certain foreigner re- 
siOng oirooif.— [Sealed 14th May, 1638.] 

Thjs textile and exotic plants from which are to be ex^ 
tracted the fibres to be employed as substitutes for flax, 
hemp, cotton, and silk, are the following : — Firstly, the 
musa, or the plaintain or banana plant of every kind or 
variety; secondly, the oannacorus plants of every sort or 
kind; thirdly, the ficus or fig-trees; fourthly, the agave 
or aloes of every sort ; fifthly, the karatoo plants ; sixthly, 
the ananas or pine-apple plant ; seventhly, the cocos or 
cocoa tree plants ; . dghthly, the pahnae or pahn tree ; 
nisithly, the macan tree or plant ; tentbly, the phomium 
tenax, or New Zealand flax ; and, eleventh, the saccharum 
offidnarum, or sugar canes ; and in general all the textile 
plants which grow between the tropics, and wher« the fol« 
lowing processes of preparation are to be performed, so 
as to render them fit and proper for exportation to this 
eountiy, and prepared ready for use, thereby obviating 
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the necessity of transporting or bringing them over in the 
rough or natural state^ with all the useless^ unnecessary^ 
or extraneous matters which are not wanted with the 
fibres^ as hitherto has been the case^ and which extraneous 
matters are much easier and better extracted or separated 
from the fibres when in the green state^ or when fresh 
gathered in the coimtry where they grow, than when dried 
and exported in the ordinary manner. 

The fibres of the above textile or exotic plants are to be 
extracted either by steeping them in water, and making 
them ferment, or by passing or crushing them between 
fluted cylinders or rollers, by pounding, felling, pressing, 
or grinding them, which operations disengage the fibres 
from the gluten, resinous, or other vegetable matters which 
bind the fibres together. 

When the fibres are thus extracted, they are to be 
bleached, by boiling them in water, or alkaUne, chloride, 
or other chemical bleaching solutions, heated by a naked 
fire, or by a steam bath, and then washed in clean water. 

These substances being thus washed and bleached, are 
to be well-dried, and packed up in bags or barrels for ex- 
portation from the places where they grow. 

The fibres thus prepared are to be combed, heckled, and 
dressed in the way usually employed for hemp and flax^ 
and are to be used either separately ; that is to say, each 
sort by itself, or mixed together, to make ropes and cables, 
which are to be manufactured by the ordinary processes, 
and are to be coated with tar, or are to be employed with- 
out any coating, according to the use they are intended for. 
Such ropes may be used as substitutes for hemp ropes in 
the erection of buildings, in mmes, in agriculttie, in ma- 
chinery, and other like purposes. 

The fibres which are most brilliant in appearance, or 
thoise that are the softest and most glossy, ore to be used 
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for maldiig plain or raised tissues^ which may be dyed in 
eveiy colour, and ako for making ornamental ropes fot 
looping up curtains^ bell-pulls^ cords^ tassels^ and trim- 
mings ; shooting bags^ girths^ and a great number of fancy 
articles imitating silk or cotton. 

The refuse^ or coarsest fibres^ may be employed either 
for making coarse ropes^ cables^ strings^ and the like^ or 
may be reduced into pulp for making paper^ and are 
thereby a further substitute for flax, hemp, and cotton. 

If the fibres of the above plants were to be extracted 
merely for making puper, the said plants might be cut up 
into pieces by the machinery generally used for chopping 
carrots, turnips, beetroot, &c. ; or they might be treated 
whole, in the manner above stated. — \Inrolled in the Rolh 
Chapel Office^ November, 1838.] 

Specification drawn by Messrs. Newton and Berry. 



To John Pearse, of Tavistock, in the county qf Devon, 
ironmonger, for his invention of an improvement or im- 
provements in the construction of wheels. — [Sealed 19th 
July, 1837.] 

This invention is a method of applying wooden spokea 
to wheels, in such a manner that they may support the 
downward pressure of the load when below the axletree; 
and when the weight is above the axletree, they sustain 
the carriage by the property of suspension. The way in 
which they are caused so to act, is by permanently fixing 
the spokes to the felloes, and also to the naves of the wheel. 
In addition to the spokes, the Patentee applies certain 
diagonal. stays, by means of which he is enabled to make 
upright wheels of a more durable kind and of greater 
strength than has heretofore been accomplished. 
Fig. 5, Plate X., represents a side view of a wheel, and 
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fig. 65 a transverse section^ constructed according to the 
present improvements : a, a, are the regular spokes, to 
which are adapted diagonal stays 5^ b, for taking off part of 
the strain : the ends of the spokes that are fixed in the 
felloes c, Cy are constructed in such a manner by dovetail- 
ing, that they may sustain the load without its being pos- 
sible to draw them towards the nave by the load. The 
qpokes are fixed to the felloe by pins or dowels of iron, in 
addition to the ring of tire. 

The Patentee concludes his specification by saying, that 
he lays no claim to the parts separately; but what he 
claims as bis invention, is the mode herein described, of 
constructing and applying wooden spokes with diagonid 
stays, to the felloes of wheels, in such a manner as to act 
on the double principle of sustaining the weight of the 
load from above, by suspension, and from below the nave 
by propping, and for the mode of applying the diagonal 
stays to take the strain of the load on the wheel, — [InroUed 
fh the In/rolment Office^ January ^ 1838.] 
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ilEPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. 

(Continued from p. 175.) 

May 1, 1838. 

Joshua Field, V. P., in the chair, 

Oti Maddart'd Rope Manufacture. By George Drysdale 

Dempsey. 
Thfe above communtcation on the improvements in rope manu- 
focttiYe> introdaced by the late Captain Huddart, contains a gene- 
tal BCCoaBt of t!lte Succesdiye impro\nements introdnced, and a de- 
scription of the machinery invented by that celebrated man,aiid 
erected at Limehoase. 
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, It U accompanied by tcu sheets of drawings of fhe n^ct^iQery* 
. Tb^ preceding communication hayipg be^n laid t^fo^e (hc( 
ipeetingi a discussion took place on the relative strength of th^ 
qablea of Hiiddart's and the ordinary manufacture. The ^trei^gtl^ 
qf two-inch rope pf Huddart's, when compared with ths^t of tl^e 
Ordinary manufacture^ is as 8 to 5^. The iucrease of strength 
was greater for Is^rge ropes than for small. The best test qf tbq 
wear of ropes are tboae of mines. A five-inc)^ Huddart's rope 
bas been found to last twice as long as a six-inch rqpe; the 
weight of the foriper is much less^ consequently there is a grea( 
saving in power as well as in durability. It was stated that 
there was danger of the tar being of su^h a temper^i^rQ as ^9 
char the yarns ; tar of the temperature of boilipg Mri^cr wa| ^q 
beat. ' ' 

May 8, 1838. 
The President in the chair. 

On Huddart*s Rope Machinery. By E. Birch. 

In this communication the author has described the general 
mode of manufacture, prior tp the improvements introduced by 
Captain Huddart, and the establishment of the works at Lime- 
house. 

It is accompanied by fifteen sheets of drawings of the nia: 
chinery. ■ 

On tbe relative Heating Powers of Coke and Cqal ip Meeting 
Glass. By Ap^ley Pellatt, Assoc. Inst C. E. 

The object of this paper is to confirm some statements of Mr. 
Parkes, as to the calorific power of coke and coal from experi- 
ence of the author^s in melting glass. The great loss of beat 
arising from the flame and unconsumed gaseous portions of the 
fuel being driven up the flnes^ when the furnaces are heated by 
coal, and the fact that coke succeeds better than coal in anneal** 
iag glass, determined the author to persevere for a month ta 
beating the furnaces with coke, and to compare the reaalt with 
those obtained when the best coal was employed. 
' .The construction of the furnace and the arnuogtment of the.- 
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pots and flues are described. The farnace is somewhat rever- 
beratory, being between an air fomace and an oven ; the smoke 
and flame not escaping at the top, bat being drawn to floes 
betwixt the pots, which are set round in a circle. For the pur- 
pose of obtaining snfficient heat abont the points and sides of 
the pots, there are small holes, called '^ bye-holes," throngh 
which the flames should play ontward in a length of 5 or 8 
inches* The healthful action of the furnace is indicated by the 
length of the flame issuing from the bye-holes and tops of the 
flues. Great care is requisite in regulating the supply of air, 
too much air endangering the pots, too little checking the heat 
-of the furnace. The bars were obliged to be placed at 2 inches 
apart instead of 1^; the greater concentrated heat of the coke 
not only requiring more air, but haying a tendency to melt the 
bars : lumps of fire-brick also were thrown in to supply the 
deficiency of clinkers. To make, however, the flues and bye- 
holes draw well, it was necessary to use -{-th of screenjcd coals 
with f ths of good coke, by measure. The following is the re- 
sult :*»For nine months the consumption of coals for a 7 pot 
farnace was 18 tons per week. For four months, on the new 
system, the consumption was 10^ tons of coke and 5 tons of 
screened coals per week. Deducting then these 5 tons, it appears 
that 10| tons of coke are of the same value as 13 tons of coal, 
or there is a saving of near 20 per cent, in the weight of fuel, 
and a superiority of 25 per cent, in the heating power of coke 
above that of coal. Considerable advantage is also derived from 
the saying of the pots and in other incidents peculiar to the 
manufacture of glass. 

Mr. Parkes observed that the preceding statements had more 
than confirmed his results. From the statements of Mr.Pambour, 
on whose data his circulations had been founded, it appeared 
that gas coke was inferior to Worsley coke by 12^ per cent. ; in 
his reasonings he had allowed 20 per cent, as the difference 
betwixt good coke and coal ; but according to the results given 
by Mr. Pellatt, that allowance ought to be 32|- per cent. He 
waft of opinion that the advantage to be ascribed to the screenings 
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wai part eliemical and part mecbanical. The coal would fill up 
tbe interstices of the coke, and prevent the air from escaping 
unconsomed. 

Mr. Pellatt remarked^ that the safety of the pots was a very 
important consideration. By the terms hard and soft coke, he 
understood foundry and gas coke ; the former gave a much more 
intense heat^ and lasted longer. The coke he had used was gas 
coke, and about 1 4 cwt. to the chaldron. Mr. Fox stated that 
the coke in use on the London and Birmingham Railway is about 
the same weight. It was stated that coal which lost j:th in 
the weight gained |-th by coking. 



May 15, 1838. 

Joshua Field, V. P., in the chair. 

Mr. Brunei stated that they were at present more inconveni- 
enced by fire than by water. Some of tbe gases which issue forth 
ignite very rapidly ; and the reports from Guy's Hospital stated 
some of the men to be so injured by breathing these gases, that 
small hopes were entertained of their recovery. The explosions 
are frequent, and put out the candles of the workmen ; but the 
largeness of the space prevents their being dangerous. The 
thickness of made ground above them is about eighteen feet He 
conceives that these deleterious gases issue from the mud of the 
river ; they proceed from a corner at the top. They liad used 
chloride of lime, but without any great success ; there appeared 
no remedy for the inconvenience. The breathing the gas pro- 
duces sickness. 



A communication was read from Mr. Timperley, of Hull, on 
the explosion of the boiler of the Union steam-packet at that 
place last summer* This was attributed to the water in the 
boiler having become so far reduced as to lay bare the tops of the 
floes, which would probably be heated to a very high temperature. 
Water conung in contact with them in this state, on a s^ght 
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lateral motion of tl^Q vessel^ steam of sufficient intenaity to piro« 
duce the effects described might be produced. 

Mr. Macneill stated^ that the boiler plates had, in the aboye 
instance, been rent acrQS9 like a sheet of papf^r^ Thefe was Qot 
a single riy^t broken. 

A long discussion took plac^ on the causes to which these ex- 
traordinary effects could be referred : the violence of the e3?plo- 
sioq on bursting, appearing greater than could be referred simply 
to the pressure of the steam. If th^ water were supposed to be 
decomposed by contact with the hpt plates^ some qf the oxygen 
would be absorbed by the metal, and the proportion requisite for 
an explosive mixture destroyed. But there were great difficul- 
ties in conceiving the decomposition of water by the plates of a 
boiler. The commission of the Franklin Institute concluded this 
to be impossible. 

It appeared then that there were grounds for doubting the fact 
of th.Q presence of oxygep, socb as wonld caoae an explosion. 
i\)i4 it peemed almost unnecessary to resort to any such expla- 
nftion» as the sudden generation of steam of high elasticity 
WQiild prpdttce a pr^ure sufficient to blow oat or rend the boiler 
it) the weakest part, before the pressure could^ be transmitted 
tl^rpugh the steam to the safety valve. The transmission of pres- 
sure through an elastic fluid, requires time, but the action on the 
sQlid is instantaneous. 

"Steam Expansion Table. By George Edwards, M. Inst. C.E. 

A paper by Mr. Edwards was read, descriptive of the prin- 
ciple and method employed in dividing his steam expansion table, 
an account of which had been laid before the Institution last 
session. 



May 22,1838. 
The Presidekt in the chair. 

,Th^ fpiqutes of conversation on the explosion of steam 
boilers l)^ving been read, considerable doubts were expressed as 
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to the probability of the formation of au explosion under tlie dr- 
comstatices in the interior of the boiler. It was suggested^ whe« 
ther a large portion of hot surface might not becouie suddeAly 
exposed by the crabking off of the incrustation on the sides of the 
boiler. The ittetal expands more rapidly tlian the incrustation ; 
portions of the latter may crack off, and expose k large extent of 
hot Surface to the steam and water: a sudden increase in the 
elastic force of the steam would necessarily eusue. The incrus- 
tation is itself a bad conductor of heat. 

Mr. Fields in reply to a question respecting the rapid decay of 
the bottoms of copper boilers, stated, that copper is very rapidly 
injured by repeated heatings, and will not long bear high degrees 
of temperature. 

Mr. Cubitt stated that he had not known of any case of explo- 
sion of a boiler containing plenty of water. With respect to k 
recent accident in America, which had taken place soon after the 
boat had started, he thought that a boiler was more likely to be 
short of water ht starting than at any other time ; for ttie steath 
witl probably have been blowing off for some time, and the meki 
neglected to supply the boiler; whereas, after the vessel has 
started, the pumps worked by the engine supply the boiler. Hb 
should think that a boiler is more likely to be short of watet 
before or just after starting, than at any other time. 

Mr. Field stated that the vessel had stopped, and the explosion 
took place while taking up a passenger : the safety valve had 
been held down> In all these cases of explosion the difficulty 
which he experienced was, how to account for the pressure 
being suddenly increased by the amount which must be supposed* 
It did not appear to him sufficient to suppose that water flolred 
over hot flues. If the whole of the top of the fire-place were red 
hot» thiift could not produce the effect. The steam boilers in 
America are generally of a form ill-adapted to resist pressure. 

Mr. Buddie stated* the only clearly ascertained fact seemed to 
be, that these explosions took place when the boilers are dry* 
He bad a case of twin boilers^ standing side by side : the dry one 
exploded -, no cause- could possibly be assigned, but that il Was 
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dry. The steam communication betwixt the boilers was free, 
by a pipe eight inches diaineler. It was not a collapse ; aud 
the boiler was torn into a thousand pieces* There are two dis- 
tinct cases; the one a rent or bursting, the other an explosion, in 
which the parts are thrown to a considerable distance. 

Mr. Cubitt called attention to the remarkable case mentioned 
by Mr. Buddie, of two boilers connected together by a steam 
pipe of eight inches diameter, the communication free betwixt 
them, but one short of water ; the other having its proper quan- 
tity of water. The dry boiler blew up with a great explosion, 
the other remaining uninjured. The steam was blowing off at 
the time. With respect to the nature of the report, Mr. Buddie 
stated that lie had not himself heard it, but it was represented as 
sudden and short : any representation of this nature cannot be 
depended on, as two persons situated in different positions will 
give very different accounts. This had occurred to his knowledge 
on the explosion of a coal mine. He was close by, and thrown 
down ; the report was smart like that of a six*pounder; at two 
miles off it was like a peal of thunder, shaking the houses and 
throwing down the furniture. One peculiar feature in the explo- 
sion of the steam boilers is, the rending and crumpling np of the 
boiler plates. The plates are rent and twisted as if of paper. 
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Oranted in Scotland bettoeen 22d November and 22d December, 1838. 



To Robert Beart, of Huntingdon, miller, for improvements in ap* 
paratus for Altering liquids. — 27th November. 

— * Auguste Victor Joseph Baron De Asda, of Mill man-street, 
Bedford-row, in consequence of a communication made to him 
by a foreigner residing abroad, for improvements in producing 
or affording light, which he intends to denominate a solar light. 
<— 29th November. 

— * John Barnett Humphreys, civil engineer, for improvements in 
marine and othet steam engines.'— 29th November. 
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To Richard Lamb^ of David-row, Soathwark, for improvemettta 
in apparatus for supplying atmospheric air in the prodaction 
of light and heat. — 29th November. 

— James Timmens Chance^ of Birmingham^ glass manafactnrer^ 
for improvements in the manufacture of g1a8s.-*29th Nov. 

— Paul Ghappe, of Manchester, spinner and matkufacturer, for 
certain improvements in the means of consamiug smoke, and 
thereby economising fael and heat in steam engine or other 
furnaces or fire-places, which improvements are also applicable 
in preventing the explosion of boilers. — 30th November. 

— Samuel Seaward, of the Canal iron-w^orks^ Poplar, engineer, 
for certain improvements in marine steam engines.— 30th 
November. 

— Henry Davles, of Stoke Prior, engineer, for certain improved 
apparatus or machinery for attaing mechanical power; also, for 
raising or impelling flnids, and for ascertaining the measure of 
fluids. — 1st December. 

— Joseph Bolton Doe, of Hope-street, Whitechapel, iron-foun- 
ders, for improvements in apparatus in the manufacture of soap. 
—1st December. 

— Fanqnet Delame, Jan., late of Duville, near Rouen, France, 
now at the London Coffee-house, London, for certain improve- 
ments in printing and fixing fast, red, black, and other colours 
upon cotton, silk, woollen and other fabrics, without the 
usual process of dyeing. — 11th December. 

— Theodore Cotette, of the Hay market, London, civil engineer, 
for improvements in extracting the salt from sea or salt water, 
and rendering it pure or drinkable, and in purifying other 
water. — 14th December. ^ 

— Henry Adcock, of Mount-place, Liverpool, civil engineer, for 
certain improvements in the raising water from mines and 
other deep places. — 14'th December. 

— - William Thorp and Thomas Meakin, of Manchester, silk ma- 
nufacturer, for certain improvements in looms for weaving; 
and also a new description of fabric to be produced or woven 
therein. — 14th December. 
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To WillUm Ordrt9, of Badford, maehiae maker, fer improvemenU 
ID the manufoctiure of Iace.-^14th Oeeamber* 

-— Joseph Green, of Ranelagh-grovey Cbolaea* for an improve- 
ment in oven8.'*-81et December. 

^- Thomas Nicholas Rapar» of Greek-street, 8obo. for improve- 
ments in rendering fabrics and leather waterproof.*-2ist Dec. 

«9 John Howortfa, of Aldermanbury, London, manafactiirer> 
mrtly in consequence of a communication from a certain 
forager residing abroad^ and partly by invention of his own, 
for certain improvements in machinery for spinning, roving, 
doubling, and twisting cotton and other fibrous materials.— 
31st December. 



SEALED IN ENGLAND. 

1838. 



To John Small^ of Old Jewry^ merchant^ for irapveve- 
Hients in the manufiEustiire of thread or yam and paper, by 
the application of certain fibrous materials not hitherto so 
employed. — Sealed 1st December — 6 months for inrohnent. 

To Peter Taylor, of Birching Bower, in the county of 
Lancaster^ rope-maker and slate-merchant, for improve- 
ments in machinery for propelling vessels, carriages and 
machinery, parts of which improvements are appUcable to 
raising of water.— Sealed 1st December— 6 months for 
inrolment, 

Tq Ambrose Bpwden Johns, pf Plymouth^ airtist^ for 
his invention of improvements in colouring or painthig 
W#lhi and other surfiu^es. — Sealed let December — 6 mpnths 
for inrohnent. 

To James Hartley, of Bishop Weamioutfa, gkfls manu- 
facturer, for his invention of improvtments in the manufiu;- 
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tun of gI«iii*«>»*Sealed*lBt Decemb«^6 montliA for kirol- 

To TheoAatt Colette^ of the Haymarkety dvil enguieer, 
for improvements in extracting the salt from sea or salt 
vater, and rendering it pure or drinkable^ and in putifylng 
other water.-^Sealed lat Dee**— 6 months for inndaomt* 

To John Player^ the younger, of Lou^or, near Swansea, 
Glamorgan, for improvements in ftumacbs and fire4places,. 
for consuming anthracite and other ftiel, for generating 
steam, evaporation, smelting and heating iron and other> 
metalst — Sealed 1st December— *6 months for inrolment. 

To William Pontifex, of Shoe*lane, in the city of London^ 
coppersmith, for improvements in apparatus and materials 
employed in filtering and darifying waters and o&er 
liquids.-^Sealed 1st December— ^6 months for inrolment^ 

To John M^Curdy, of Tonbridge-place, New-road, £sq*i 
for an improved method or methods of generating steam, 
and applying the same to the evaporation and boiling of 
fluids, which method or methods is or are applicable to- 
steam engines and other purposes where steam is or may 
be applied* — Sealed 1st December— 6 month* for inrolmebt. 
To Stanislaus Darthez, of Austin-friars, in the city of 
liondon, merchant, for certain improvements in the con« 
struetion and arrangement of atles, axletrees, and the 
naves of wheels for carriages* — Sealed 1st Peoember— - 
6 months for inrolment* 

To John Shaw, of Glossop, bra|is«worker, for his inveii*^ 
tion of certain improvements in the arrangement and con- 
struction of wind musical instruments.— ^Sealed 1st Deoem-** 
ber«-6 months for inrolment* 

To Luke Hebert, of Camden-town, dvil engineer, for 
an improved mode or modes of fastening trousers and- 
other parts of dress or apparel, being a communication***-*- 
Sealed 1st December— 6 months for inrolmemti 
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* To Daniel Chandl^ Hewitt^ of 'Store-Bireet^ Bedford-- 
square^ professor of music^ for certain improvements in 
musical instnunents.— Sealed 6th December — 6 months 
for inrokaent. 

To John Chishohn and Marin Hyppolite Bellemois^ of 
Vomeroy-street^ Old Kent-road^ manufacturing chemists^ 
for improv^nents in treating massicott, litharge^ and other 
compounds of lead^ for the purpose of obtaining therefrom 
silver and certain other products.— Sealed 6th December— ^ 
6 months for inrolment. 

To Godefroy Cavaignac, of Tavistock-row, Coventf 
garden^ gentleman^ for improvements in apparatus for 
transporting materials for various piuposes from one place 
to another, particularly applica,ble to road-cutting and 
embankments. — Sealed 6th December— 6 months for inroU 

ment. 

To Thomas Sweetapple, of Cotteshall-mill, Godalming, 
paper-maker, for an improvement or improvements in the 
machinery for making paper.— Sealed 6th December— 
6 months for inrolment. 

. To Frederick Neville, of Pancras-lane, in the city of 
London, gentleman, for an improved method or process of 
manufacturing coke, whereby the sal-ammoniac, bitumen, 
gases, and other residual products of coal are at the same 
time separately collected, and the heat employed in the 
process is applied to various other useful purposes* — 
Sealed 6th December— 6 months for inrolment. 
' To Miles Berry, of the Office for Patents, Chancery-lane, 
patent agent, for improvements in the means of and appa- 
ratus for manufacturing gaseous liquids, and for filling 
bottles and other vessels used for holding the same and 
retaining the contents therein, and emptying the same when 
required, being a communication.— Sealed 6th December—. 
6 months for inrolment. 
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To James Carson^ of Liverpool^ M.D.^ for a new mode 
of slaughtering animals intended for human food. — Sealed 
12th December— 6 months for inrolment. 

To Thomas Robinson Williams, of Cheapside^ civil 
engineer, for certain improvements in machinery for spin- 
ning, twisting or curling, and weaving horse<-hair and other 
hairs, as well as various fibrous substances. — Sealed 12th 
December— 2 months for inrolment. 

To Henry Count de Crony, of the Picardy, in the king* 
dom of France, now residing at 14, Cambridge-street^ 
Edgeware-road, for certain improvements in filtration, 
being a communication. — Sealed 12th December— 2 months 
for inrolment. 

To John Alexander Elzear Degrand, of the Boulevart du 
Temple, Paris, now residing in Faults-chain, in the city of 
London, civil engineer, for improvements in the produc- 
tion of motive poWer, and in machinery for applying the 
same to usefiil purposes. — Sealed 12th December — 
6 months for inrolment. 

To James Gardner, of Banbury, ironmonger, for im- 
provements in cutting Swedish turnips, mangel-wurzel, 
and other roots used for food for sheep, horned cattle, and 
other animals. — Sealed 12th December— 6 months for 
inrolment. 

To Thomas Vaux, of Woodford, land-surveyor, for im- 
provements in tilUng and fertilizing land. — Sealed 15 th 
December — 6 months for inrolment. 

To Crofton William Moat, of Putney, for an improved 
mode of applying horse power to carriages on ordinary 
roads. — Sealed l7th December— 6 months for inrolment. 

To Barclay Farquharson Watson, of Lincoln's-inn-fields, 
solicitor, for improvements in crushing or preparing New 
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Zealand flax (phormium tenax).— -Sealed l7th December— 
6 months for inrolment. 

To Edwin Edward Cassell, of Mill-wall, Poplar, for im- 
prorementa in lamps.— -Sealed 17tli December — 6 months 
for inrolment* 

To Job Cutler, of Lady Pool-lane, Birmingham, gentle- 
man, for improvements in combinations of metals applica- 
ble to the making of tubes or pipes, and to- other purposes, 
and in the method of making tubes or pipes therefrom, 
which improved method is appUcable to Xh» making of 
tubes or pipes from certain other metals and combina- 
tions of metals. — Sealed I7th December — 6 months for 
inrolment. 

To James Lees, of Salem^ near Oldham, in the county 
of Lancaster, cotton-spinner, for an improvement in the 
machinery for spinning, twisting, and doubling cotton, 
silk^ wool, hemp, flax, and other fibrous materials. — Sealed 
17th December— 6 months for inrolment. 

To John Hawkshaw, of Manchester, civil engin^r^for 
his invention of certain improvements in mechanism or 
apparatus appUcable to railways, and also to carriages to 
be used thereon. — Sealed 1 7th December — 6 months for 
inrolment. 

To Benjamin Goodfellow, of Hyde, in the county of 
Chester, mechanic, for certain improvements in machinery 
or apparatus for planeing or cutting metals. — Sealed 18tb 
December — 6 months for inrolment. 

To John Roberts, of Manchester, machine-maker, for 
certain improvements in machinerj^ or apparatus for plane- 
ing or cutting metals. — Sealed 18th December— 6 months 
for inrolment. 

To John Radcliffe, of Stockport, machine agent, for the 
application of an improved covering for the rollers used in 
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ike several processes of preparing, drawing, slabbing, rov- 
ing, spinning, twisting\nd doubling of wool, cotton wool, 
flax, silk, mohair, or any other fibrous materisi or substance, 
or so many of such rollers as require, or are deemed to re- 
quire covering for such several processes, or any of them. — 
iSfaled 19th December— 6 months for inrolment. 

To Joseph Lambeau, of St. Paul's Church-yard, chemist, 
for improvements in rotatory engines, being a communica- 
tion.— Sealed 19th December- 6 months for inrolment. 

To Andrew Smith, of Princes-street, Leicester-square, 
engineer, for certain improvements in apparatus for heating 
fluids and generating steam.— Sealed 20th December— 
6 months for inrolment. 

To Samuel Parker, of Argyle-place, lamp-maker, fqr im- 
provements on stoves.— Settled 20th December— 6 mqnths 
for inrolment. 

To Carl Augustus Hohn, of Mincing-lane, engineer, and 
John Barrett, of Vauxhall, printer, for certain improve- 
ments in printing.— Sealed 20th December— 6 months for 
inrolment. 

A grapt in pursuance of the report of the Judicial Com- 
mittee of her Majesty^s Privy Council, unto Daniel Staf- 
ford, of 35, St. Martin's-le-Grand, in the city of London, 
gentleman, for certain improvements on carriages, being an 
extension for the term of s^ven years from the 24th day of 
December^ instant, of Letters Patent granted by his late 
Majesty, George IV., to tl^e said Daniel Stafford, for the 
spd invention,— Sealed 21 at Deceniber. 
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Jb RoBSAT White, of Nottingham^ lace-makef, for tm- 
provements in the manufacture of ornamental lace*-^ 
[Sealed 14th November, 1837.] 

My improvements in the manufacture of ornamental laea 
consist in the application and adaptation to ordinary 
bobbin-net lace machinery, of certain mechanism or appa-* 
ratus well known in silk looms, and in the weaving of fancy 
silk goods, as the Jacquard cylinder or box, with its pierced 
cards, or moving pattern cards or plates, together with 
suitable mechanism or apparatus connected therewith, for 
the purpose bf acting upon the warp threads of such ma- 
chinery, or those threads ..hick extend longitudinal 
through the piece of goods or fabric in contradistinction 
tp the bobbin and carriage threads, or those which are 
capable of traversing from selvage to selvage of the lace; 
such longitudinal or warp threads being wound upon long 
rollers or warp beams, extending lengthways of the ma** 
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chines ; that is to say^ my improvements in the manufac- 
ture of ornamental lace, consist in combining the properties 
of the Jacquard cylinder, with its pierced cards or such 
^her moving pLsrced pattern cards or plates^ with the ordi- 
nary bobbin-net lace-making machinery^ together or in 
oonjunction with suitable mechanism or apparatus for act- 
iitg lipon the warp threads of ciuch lace machinery^ for the 
purpose of producing different patterns of omamentallace- 
work as the machine performs its motions ; such apparatus 
or mechanism being situated between the Jacquard cylinder 
and its cards^ or other such moving pattern cards or plates^ 
and the warp threads of the said lace machinery^ for the 
purpose of connecting and communicating the motions and 
operations of the one to the other^ and by intercepting or 
interrupting^ or giving suitable motions or movements to 
particular warp threads of such machinery^ cause them to 
^ * placed in such different situations to their ordinary 
places when making plain bobtHu-net, as to produce the said 
ornamental lace^ the said intercepted or interrupted motions 
^ movements being given by and obtained from the said 
Jacquard cylinder^ ^th its cards or other moving patterns or 
plates^ or other pierced barrels or surfaces^ and communis 
cated by the said intermediate mechanism or apparatus* 

And I would here remark^ that I am aware that the 
Jacquard cylinder^ with its pierced cards^ have heretofore 
been applied to lace machinery; but such application and 
adaptation has been efiected for the purpose of acting or 
operating upon the bobbin and carriage threads^ or those 
which are capable of traversing across the piece of lace or 
net from edge to edge thereof^ and has been effected by 
IMddng out or selecting certain of such bobbins and car- 
riages^ and withholding them at certam times, or forcing 
them out of their ordinary places, so as to produce oma- 
urated lace ; for instance^ the specification of Mr. Samuel 
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Draper^ft patent^ dated October^ 1635^ for his inventioii of 
impit^vemeiita in producing plain or ornamental weayingi^ 
describes the application of the Jacquard cylinder and cardi 
to a peculiar construction and arrangement of lace xoltih 
chinery^ wherein all the threads are placed in bobbins and 
carriages^ one set of which^ vis. those which are capaUe of 
trayersing the piece of lace, are acted upon by the Jacquavd 
cylinder and mechanism ; and further, the specification of 
the patent of Mr. Wilfiam Crofts, dated September, 1836, 
for his invention of certain improvements in machinery fat 
poiaking bobbin-^net lace, describes a mode c^ applying and 
constructing certain levers or pickers, or pushers, and tha 
application of sliding drivers and other mechanism, for th^ 
purpose of selecting any of the carriages of bobbin-4iet 
machinery^ so as to produce different patterns of pma* 
mental work ; therefore, I do not mean or intend to daimi 
as my invention, the mere idea of applying and adapting 
the Jacquard mechanism to bobbin-net lace machinery 
generally and particularly, nor the application and adapta- 
tion of such mechanism for the purpose of acting or operai* 
ing upon the bobbin and carriage threads, or those which 
are capable of traversing the width of the piece from sel* 
vage to selvage : but what I claim as my invention of im- 
provements in the manufacture of ornamental lace, is the 
application and adaptation of the Jacquard cylinder, with tiia 
moving pierced pattern cards or plates, in conjunction with 
the suitable mechanism for connecting and communicating 
the motions or operations of the same to the warp threads, 
or those which pass from the warp beam or roller longitudi- 
nally throughout the piece of lace, and are not capable of 
traversing the width of the same, such intermediate machi* 
neiy dr mechanism selecting and acting upon certain or 
particular of the said waip threads, for the purposiei of 
jplaoiiig them in such situations as will, cause omamsntsl 
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lace to be formed by the machine. And I make 'this state- 
.ment in this part of my specification^ in order that the 
reader may have a clear idea of the nature and intentions 
of my invention before reading the following description of 
the mechanism^ in order that his mind may be propeiiy 
prepared for what is to follow^ and not have to read through 
the whole of my specification before he arrives at the state* 
ment of what I claim as my invention. 
^ And I wiU now proceed to describe the drawings here^ 
unto annexed^ which are several representations of bobbins 
net lace machines^ with my improvements applied thereto^ 
and will serve to show the manner of carrying my improve-* 
ments into efiect; although I do not mean or intend ta 
lx>nfin< myself to the precise form^ arrangement^ or con-* 
struction of the parts of the improved or additional mecha*^ 
nism'j aa these may be varied to suit different kinds of 
maehineiy^ or the different kinds of work to be produced^ 
or the patterns formed in the ornamental lac^. 

And I will first proceed to show my improvement ap^ 
plied to a bobbin-net lace machine of the circular comb or 
circular bolt construction ; and next^ to such other kinds 
or classes of lace machines^ as will serve to further show 
and illustrate the manner or method of application and 
adaptation of my improvements thereto ; and I would here 
remark^ that as the ordinary and requbite motions^ move-^ 
ments^ and- operations of the various working parts of 
bobbin-net lace machinery in the production of lace are so 
well known, that it will not be necessary for me to describe 
the same ; and I shall, therefore, first point out the several 
ordinary parts of the machines, and only refer to thosQ 
movements or operations of the same which are affected 
or altered at the time the Jacquard and intermediate me- 
ehanism comes into operation, and shall more particidarly 
describe the nature and operation of tips additional mecha.-^. 
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nism in effecting the objects of my invention^ and point out 
the times the same came into operation in conjunction 
with the ordinary working parts of the lace machine. 

Plate XII., fig. 1, is an elevation of a single locker 
double tier circular'comb, or circular bolt machine, as seen 
at the side thereof, with my improvements applied and 
adapted thereto, part of the mechanism being broken away 
to expose the interior: the old or ordinary parts of the 
machine being shown in outhne only, and marked with 
capital letters of reference ; and the new or additional me- 
chanism is marked with small italic characters and 
figures* Fig. 2, is a vertical section of tiie same, taken 
in the line a, 6, and seen as looking towards the right hand 
end of fig. 1 ; fig. 3, is a partial section or diagram^ on a 
ki^er scale, showing some of the interior workings parts 
of the machine, with the additional mechanism placed in 
the required situations : a, a, is the ordinary framework ' 
and standards of the machine ; a, b, the baek and front 
circular combs or bolts placed on their bars c, c ; d, n, are 
the bobbins and carriages ; e, e, the taking up points and 
their bars ; f, f, the locker bars and lockers ; g, g, the 
guides and their bars ; h, the warp beam or roller ; i, tiiie 
slea; k, the work bar; i., the work beam; m, the first 
rotatory shaft, actuated by the crank or handle n, and 
giving motion^ by means of toothed gear, through the 
intermediate wheel o, to the main cam shaft p, which gives 
motion, by means of bevil gear, to the vertical shaft q^ 
carrying the *^cut of wheels^^ and other mechanism for 
producing the shogging motions of the machine. Upon thia 
shaft is mounted the grooved cam wheel a, which actuates 
and brings into operation the Jacquard mechanism by 
means of a connecting arm 6, and rocking levers c, c, 
attached to the rocking shaft d, turning in proper centre-^ 
pin bearings in the framework of the machine.^ Upon the 
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vertical shaft q^ id also mounted the cam ot cut wiieel e, 
which gives motion at the required time by means of the 
arm or lever yj to the locker bar ^, and locker h, of the 
Jacquard mechanism ; iy is the Jacquard cylinder^ with the 
eards ky ky passing over it^ secured by steady pins 6r points 
in the usual manner. 

The Jacquard cylinder is mounted^ turning on the ends 
of its shafts in proper bearings^ formed in the ends of the 
rocking levers e^ with suitable mechanism for effecting its 
turning over or parts of revolutions at the required time, 
^ hereinafter described. The Jacquard pattern carda 
qre presented as they are turned over by the cylinder oppo- 
site to the ends l^ l, of the sliding rods ; which ends are bent 
or turned on one side^ so as to come opposite the piereed 
holes in the cards. The sUders m^.m^ carry the intercept 
ters n, n, the ends of which stand opposite the spaces be^ 
tween the warp threads. The office of these intercept^^ is 
to select the required warp threads^ and force them out of 
their ordinary situations^ so that the working parts of the 
9iachine shall make ornamented instead of plain net. The 
diding rods m^ 9»^ are placed upon fixed bars^ o^ p^ carrying 
the guides q^ r ; the latter of which serve for the intercept 
ters as well as the sliding bars m. The locker acts upon 
projecting pins or studs 8, on the underside of the sliders, 
and is made by means of its connexion with the ^^ cut of 
wheeP^ shaft q, to bring back the stiders and intercepted 
^er they have been operated upon by the cards k^ and 
have intercepted and acted upon the warp threads, so as 
to be ready for the next advancement of the cards and 
cylinder : ^, /, are springs fixed on to the stationary bar u, 
their ends taking into notches formed on the top of the 
sliders m^ for the purpose of retaining the shders and in* 
tercepters in the position in which they are placed by the 
i^ovements of the Jacquard cylinder and cards. 
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The mechanism for ejecting the tunung over of the 
Jacquard cylinder is placed at the right hand end of the 
machine : v, is a catch lever, having its fulcrum in a pin 
placed in a bracket extending from the fi«mework of the 
machine : this catch is made to take hold of the pins w, w^ 
in the end of the Jacquard cylinder^ (see the partial see* 
tional figs. 4, and 5^ which show different positions of the 
Hiechanism^) bj means of the sprmg|f^ which is attached 
at one end to the catch lever^ and the other to a stationary 
red extending from the machine ; y^ is a crutch piece^ the 
leg passing through guide pieces on the side of the rocking 
levers^ and supplied with an expanding spring z, for the 
purpose of returning the crutch piece after it has been de« 
pressed on a partial revolution of the cylinder. 

The operation of the additional mechanism is as fol« 
lows : — It is caused to come into action at the proper lime> 
when the particular warp threads are required to be inter- 
cepted or interrupted^ for the purpose of making oma« 
mental lace by the grooved cam wheel a^ upon the shaft q. 
Supposing the Jacquard cylinder to be forced back with 
ihe rocking leve^ c, as shown in the detached partial fig. 
5^ at the required time^ the locker ky will have been put 
into operation by means of its connexion^ through its shafts 
with the cam wheel on the shaft q^ and caused to tum 
upon its locker bar in the direction of the arrow^ and con- 
sequently force the sliders m, by means of the pins s^ hack, 
so that their ends ly stand in one line : and as the rocking 
levers and Jacquard cylinder are forced outward by the 
cam d, the catch v, still keeping hold of the pin w, will 
cause the cylinder to tum in the direction of the arrow^ 
into the position shown in fig. 5, or rather more than one- 
eighth of a revolution^ the crutch p, and sjmngs Xy and z, 
^ving way to the motion. As soon as the pin to^ has passed- 
the centre line of the lever e, the spring z, will ftme up 
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the crutcli piece y^ and cause it^ by pressing upon the pin 
iff, to complete the quarter revolution of the Jacquard 
Cylinder. At this time the cam a, causes the levers c, and 
Jacquard cyUnder again to advance towards the frame^ and 
present a fresh card opposite the ends l, of the shders ; and 
such of them as are opposite the holes pierced in the card 
wiU remain quiescent^ but those which are opposite th^ 
plain or blank surface of the cards will be caused to movQ 
inwards towards the warp threads as the cylinder advances j 
and their intercepters^ being situated opposite the spaces 
between the warp threads^ will pass in between them^ an4 
intercept or interrupt those particular warp threads required j[ 
and by standing in the way of the ordinary racking move-» 
ments of the warps, wiU prevent then- partaking of the 
racking motion of the guides ; and thus ornamental lace 
yfjJl ])e formed instead of plain net, 

. As soon as the requisite movements of the machine have 
been gone through to dispose of the so intercepted warp 
threads, and they are at liberty to return to their ordinary 
position, the Jacquard cylinder will have receded from the 
ends of the sUders, which will then be forced back by the 
locker coming into operation as before stated^ which will 
bring the intercepters out from between the warp threads 
into their former position, ready for the next operation of 
the Jacquard cylinder and cards. 

I have not stated in the above description of the opera-* 
tion of this additional mechanism, the operations or move- 
ments of the ordinary working parts of the lace machine in 
making ornamented lace or net, for the following reasons :— 
In the first place, I do not wish to confuse my specification 
with unnecessary or lengthened description of parts and 
operations which do not belong to the movements or ope-, 
rations of the additional machinery, the object of my in- 
vention being to obtain and adapt peculiar mechanism for 
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inteix^ting or interrupting particular warp threads^ or 
giving peculiar racking motions ; which threads^ when so 
operated upon^ maybe used in different ways ; for instance^ 
they may be pvevented from partaking of the ordinary 
shogging motion of the guides^ as above stated^ or they 
may have an extra shogging motion given to them by 
shogging the intercepters^ the ordinary guides at such time 
standing still ; or they both may have a shogging motion at 
one time^ and then an alternating shogging motion^ as may 
be required to produce different kinds of ornamented kce 
or net, or different patterns thereon ; all of which will be 
suggested by any practical « setter up^' or « twist hand/* 
when he has once had given him the mechanism and ap- 
paratus or means of so intercepting or interrupting and 
operating upon the particular warp threads he wishes to 
act upon, to produce the ornamented lace or pattern. 

And I would herei remark, that if opaque patterns of 
ornamental work are to be formed upon the lace, I prefer 
making the opaque work as the groundwork by the motions 
of the machine ; and the plain lace or opaque work which 
surrounds it, by means of the intercepters or interrupters, 
as above described. 

Figs. 6, and 7^ are side and plan views of one of the 
sliders, detached from the machine, with its intercepter and 
bent end.Fig« 8, is a partial sectional diagram of the work- 
ing parts of a double locker machine on an enlarged scale, 
showing another modification of the application or adapta- 
tion of the Jacquard cylinder and its cards, and the inter- 
mediate mechanism for giving the requisite motion to the 
intercepters, which, in this instance, have the warp threads 
passed through eyelet holes at their ends, and conduct or 
carry the thread from one set of stump guides, placed 
above, into another set ; which stump guides are capable of 
having shogging motions given to them, whereby the so 
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inteiwepted or interrupted warp threads i^ay be meyed 
into any required aituation for being acted upon by the 
ordinary working parts of the machine^ so as to make orna- 
mented lace in the regular and required movements of such 
parts^ according to the kind or pattern of ornamental lace 
to be manufactured. The same letters of reference are 
marked upon corresponding partsj^ as in the former figures; 
and^ therefore^ it will not be necessary for me to repeat 
them : h> is the ordinary warp roller or beam ; ai is the 
fancy warp roUear or beam^ or that which carries the WQrp 
threads intended to be acted upon by the intercepters and 
the stump guides^ for the purpose of intercepting and 
moving them into the required situation for makiqg orna- 
mental lace : f^ are the double locker bars ; 9, ^, are the 
two rows or bars of stump guides, 

TheJaequard cylinder is mounted and actuated in the 
manner before described; and the sliders are^ in this in- 
stttQce^ passed through holes in the guides q, and r, and 
a»e furnished with springs a, acting against the guide bar 
Vy and loop or pin 8, for the purpose of bringing the slider^ 
back when released after the fancy or ornamented work 
has been produced : b^ is a stop pin^ acting against the 
loop $y for the purpose of keeping the warp threada the 
required period in the situations they are placed by the 
slides or intercepters and stump guides^ and at the 
proper tipie they are released by the following mecha- 
nism : — The stop pieces or catches b^ are formed on the 
end of the lever arms c, attached to the rocking bar 
d^ turning in proper centre pin bearings in the frame- 
work of the machine ; e, is another lever arm^ project- 
ing from the bar d^ and connected by the link piece f^ 
to the lower lever g, having its fulcrum h^ its other end 
b^ng fiunished with an anti-friction roller^ acted upon by 
the cam i^ fixed on the main or other driving shaft} and at 
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'die te^uired time fbr releasing the sliders or warp threads^ 
the roller fdOb down the inclined plane k^ on the cam into 
the recess 1 ; and wheti the sliders have been again forced 
forward by the action of the Jacquard cylinder^ the anti* 
fiiction roller will pass iCp the iiiclined plane sd, and by 
raising the lever g> and with it the catch b^ will again lode 
and secure the shders and warp threads in the position 
they are placed by the action of the Jacquard cylinder* 
' Fig. 9^ is another similar section to fig. 8^ showing the 
additional mechanism as applied and adapted to a single 
iietjhited roller machiite ; and I have shown it appUed and 
adapted to this class or description of machines^ as it is the 
quickest working machine now made. The same letters 
of reference are marked upon corresponding parts, as in 
the former figures ; and the workings and motions of the 
mechanism wiU be miderrtood from the foregoing deacrip- 
tion ; dierefbre, it will not be requisite for me to repeat the 
same, but I will point out those parts in which there is a 
variation : t, t, are the fluted rollers acting upon the car* 
riages of the bobbins ; g, o, are the guides which, in this 
kind of machine, extend upwards near to the combs or 
bolts, and, therefwe, the intercepters w, require to be elon- 
gated, so as to project above them ; and this causes the 
necessity of elongating the slea guide, in order to steady 
the motion of the intercepters. In this figuie, as in fig. 8, 
one of the sliders m, and intercepters n, is]]shown at its po*^ 
sition of rest, its tail end being protruded through the card 
into the Jacquard cylinder. 

Fig. 10, is another similar section of the working parts 
of a lace machine of the Lever's construction, with the addi«« 
tional mechanism applied thereto, in a similar manner or 
modification as that last diown and described; and as the 
same letters of reference are marked upon corresponding 
parts, as ih the list figure, no furOier description will be 
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necessary; and I will only remark, that as the Lever's 
machines are commonly constructed with wooden &ame^ 
work, the mechanism may be required to be extended to 
suit such framework. 

And : having now shown these several diagrams of 
different kinds of lace machines, with the additional mcr 
chanism appUed thereto, I shall proceed to show my im- 
provements as constructed and arranged in connexion 
with a rotatory pin cylinder or organ barrel applied to 
lace machines, and then refer to a barrel pierced with the 
pfittem holes for the same purpose, i. e. acting upon the 
intercepters so as to operate upon the warp threads. 

Fig. 11, is another sectional diagram of the ordinaiy 
Wjorking parts of a double locker machine, showing the 
improved additional mechanism applijsd thereto ; the same 
letters of reference being marked upon the old or ordinary 
parts of the machine, as in the former figures : a, is the 
pin wheel or cylinder, mounted, turning in bearings in the 
fixed framework of the machine, and receives its racking 
or interrupted rotatory motion at such times as the tails of 
the intercepters areiifted off from the barrel by the locker, 
as hereinafler described ; b, by are the pattern pins, which 
are brought, by the rotation of the cylinder, one after the 
other, under the. tail pieces c, of beot or. angle levers or 
intercepters d, having their fulcrum at the pin e, in the 
guide bar^*; the warp threads are, as in a former instance^ 
threaded through eyes g, in the ends of the intercepters ; 
A, A, are the fixed guides for the intercepters ; i, is the 
locker, attached to the bar A: ; m, m^y are the stiunp guides, 
one or the other of which receives the &ncy warp threads 
by the action of the intercepters. The action of the me- 
chanism is as follows : —Supposing the locker j, to have 
lifted all the intercepters, or angle lever guides dy the pin 
wheel will be caused, by its ratchet wheel /, to make a 
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small portion of its revolution^ say the space between one 
pinto another; and as the pins are only placed on the 
cylinder or barrel according to the pattern to be produced^ 
they will stand or be opposite the tails of such interoepters . 
as are wished to be operated upon ; and consequently^ on 
the locker iy again fallings all those tails of the interit^pters 
which have not pins to support them^ will fall on to the plain 
sur&ce of the barrel or cylinder^ as that marked rfl^ bring* 
ing then: warp threads between the outer stump guides m i 
whereas those tails which have pins brought under them 
by the rotation of the cylinder^ will be held up as the one. 
shown at d 2^ in the diagram^ and their warp threads will 
conse<]fuently remain in the stump guides ml^f and thus the 
machine will be made to act upon the different warp threads^ 
so as to make ornamental lace^ any required shogging men- 
tion being given to either of the stump guides to produce 
different patterns of ornamental lace. ) 

From the motions and operations of the pattern barrel^ 
with its pins ft, and ratchet wheel Cy it will be seen that the ' 
same effect may be produced by the means and applica* 
tion of a cylinder or barrel pierced With holes, according to 
the pattern intended to be produced, the tails c, of the 
interceptets «?, resting on the surface of the cylinder or 
barrel as it passes beneath them; and on any of the holes 
pierced in the cylinder coming opposite the tails c, they 
will fall through the same, and, consequently, their other , 
ends will be made to act upon the warp threads, and when 
the ornamental work has been produced, they will be raised 
by the action of the locker i, in the manner before deiscribed. 

And I would here remark, that the pierced cylinder or 
pin wheel may be applied and adapted to work or operate 

uponthewarpthreadsinthemaimerhereinbeforeclescribecl, 
as regards the Jacquard cylinder, that is, with an advan- 
cing and retreating motion^ for the purpose of acting upon : 
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the warp threads through the intermediate mechanism; such 
pin wheel or pierced cyhnder at all times receiving its 
racking or interrupted rotatory motion during the time it 
is moved away from the tails or ends of the shders^ inter- 
cepters, or bent levers, without their rubbing on its sur- 
face, being raised by inclined planes. 

And further I would remark, that the pierced pattern 
cards, before described, may be applied and adapted to 
the tails or ends of the additional mechanism, called the 
sliders or intercepters, by moving them or isUding them 
upon a flat surface or table, pierced with holes in a similar 
manner to the Jacquard box or cyUnder, such moving or 
sliding motion bringing a fresh pattern card opposite the 
ends of the intercepters at ihe required time ; which ar- 
rangement or modification of the mechanism would have 
the same eflbct upon the warp threads as the Jacquard 
cyHnder and its cards. 

Having now described and ascertained the nature of my 
iftvention, and the manner of carrying the same into eflfect^ 
I would, in conclusion, remark, that it will be seen from 
the foregoing description, and the drawings referred to 
thereby, that the principal, novel, or peculiar features of 
these arrangements and constructions of additional and 
intermediate mechanism, as applied and adapted to lace 
machinery for the purpose of making or manufkcturing 
ornamental lace thereby, are, first, the revolving, moving, 
or travelling ^^ pattern surfaces,'^ as ^^ cards,^' ^^ plates,^ or 
^^ cylinders,^' which are kept apart from the ends of the 
^^ sliders^^ or " intercepters^^ when the charge of " cards^^ or 
other ^' pattern surfaces^^ tak^s place, without any rubbing 
or sliding or friction between these two parts ; also, the 
intermediate mechanism, as '* sliders,** or '* intercepters,*' 
or *^ interrupters,** for acting or operating upon the ** warp 
threads,** togethel* with their levers, springs, and guides ; 
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aad l^stly^ the use and application of the ^^ stump guides'' 
for receiving and regulating the motions or moven^ents of 
the ^^ warp threads/' when selected, interrupted, er inter- 
cepted by the intermediate mechanism, for the purpose of 
making ornamental hce.'—llnrolled in the BoUa Chanel 
Office, May, 1838.] 



To Charles Watt, of Manchester, in the county o/Lan-' 
caster, lecturer on chemistry, and Thomas Rainporth 
Tebbutt, of the same place, merchant, for their in-- 
veniion of certain improvements in the manufacture of 
the oxides of lead, and also of the carbonate of lead. — 
[Sealed 5th January, 1838.] 

I WOULD first remark, that as carbonic acid does not com- 
bine with metallic lead when these bodies are placed in 
contact with each other, it is necessary that the lead should 
be converted into a protoxide, and subsequently into a 
carbonate ; and as this fact is well known to all practical 
chemists, I shall proceed to describe our improvements in 
the manufacture of the oxides of lead, and also of the car- 
bonate of lead, which consist of three different improved 
processes for obtaining the white hydrate of protoxide of 
lead, and converting the same into carbonate of lead ; and I 
shall, therefore, describe these processes separately, and 
the manner of effecting the objects of our improvements. 

Firstly, the metallic lead is to be converted into a pro-^ 
toxide or litharge, in the usual way of manu&cturing the 
said oxide ; in which state it may be purchased as an article 
of conunerce, or manufactured as required ; or we produce 
a hydrate of protoxide in the foUowing manner :— » 

We boil the protoxide or litharge with either of the 
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chlorides of sodium^ potassum^ or barium^ in a state of so- 
lution^ in a suitable iron or wooden vessel^ heated by steam 
pipes or other convenient manner^ until the chlorine in 
these substances has passed into the oxide of lead^ which 

thereby converted into chloride of lead, which becomes 
perfectly white, when the process is properly conducted 
and perfected. 

Having now obtained the chloride of lead, we proceed 
to produce the hydrate of protoxide from the same, by ex- 
p^Umg the chlorine by means of sulphuric or nitric acid, 
thereby converting the chloride of lead into a protoxide of 
lead combined with either of these acids, which we eflfect in 
the following manner : — 

We take the chloride of lead, prepared as above stated, 
and red oxide (usually called red lead), in the proportions of 
three-fourths of the former to one of the latter : these are 
placed in a suitable vessel or retort, and to them is to be 
added concentrated sulphuric acid, in weight equal to about 
one-third of the whole chloride and red oxide ; and we then 
apply a gentle heat thereto, by means of steam, or in any 
other convenient manner ; which heat is to be continued 
imtil all the chlorine is expelled, and the red oxide converted 
into a white sulphate. The vessel in which this operation 
is to be performed may be of cast iron, with an earthen- 
ware head, so constructed, that the chlorine tlius formed 
may pass into an apparatus, such as is usuaUy employed in 
malfing the chlorides of lime, soda, &c. ; such apparatus 
being varied according as the chlorides are intended to be 
made or formed in a dry or Uquid state. We then remove 
the sulphate which has thus been produced into a wooden 
vessel or tub, furnished with a cover, and well wash it 
with pure water, in order to remove therefrom any un- 
combined sulphuric a.cid, letting the waste water run off 
until that remaining with the sulphate is free from add; we 
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then add by degrees^ and at intervals of about ten minutes^ 
a solution of some alkaline or earthy carbonate^ choosing 
such of the latter as are soluble in sulphuric acid^ more 
particiilarly alumine and magnesia. While adding the so- 
lution of alkaline or earthy carbonate^ we frequently or con- 
tinually stir the mixture^ continuing the process of pouring 
in the solution so long as any effervescence continues. Hie 
sulphate of lead has now become a white hydrate^ con- 
taining much carbonate ; iand in order to ensure the perfect 
conversion of the whole into carbonate^ we cause a current 
of carbonic acid to pass into the precipitate or mixture, and 
continue it for about an hour, keeping the vessel in which 
the operation is performed nearly closed, or covered with 
slight pressure on the lid, in order to obstruct the escape 
of the gas, the whole being occasionally agitated or stirred ^,. 

by any suitable means : the usual Woulfe's apparatus is " 

best calculated for this operation, and may be made of 
wood or earthenware. We generate carbonic acid gas in 
the usual way adopted for such purposes, which is too 
well known to require particular description. We then 
again wash the precipitate, or what may now be called 
white lead, several times with clear water, in order to re- 
move therefrom the salts which have been formed by the 
chemical action : the process is now completed, and the 
white lead j5t for use. 

In our second process, we proceed as follows : — ^We take 
chloride of lead, and place it in an earthenware vessel, or 
such other material as is not acted upon by nitric acid, and 
which is furnished with suitable conducting off pipes and 
receiving vessels : the chloride of lead is here subjected to 
the action of nitric acid, equal in weight to about one-fourth 
of the chloride, which may be either concentrated or diluted 
to one-half or two-thirds of its former strength, adding 
fresh acid so long as any chlorine passes off from the chlo- 
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ride of lead into the vessels destined to receive it. The re- 
t£»t or vessel containing the chloride of lead and nitric acid, 
i^ust be furnished with all necessary pipes for applying the 
acid and eonducting off ihe gas ; and^ asbe&re stated^ i^ tp 
be constructed of earthenware, glass, or such material as is 
not acted upon by the acid. This process leaves the lead ip 
thft state of hydrate of protoxide, combined with a amaU 
portion of nitric acid ; which hydrate of protoxide is to be 
converted into carbonate of lead, after the Qiaimer stated 
in the process first descried, that is, beginning with tb^ 
solution of alkaline carbonate. 

Our next, or third process, is as follows : — ^We first dk- 
flolve metallic lead, finely granulated, or its protoxide in 
nitric add, diluted in about eight parts by weight of wat^, 
in a suitable vessel, as -above stated, and apply a gentle 
heat thereto by means of steam, or in any other conveiueat 
manner, until aU the lead is dissolved. We then precipi- 
tate the lead by any of the well-known alkalies or earths in 
their caustic state: we prefer lime and barytes, because by 
adding sulphuric add to tibem, Ihey will be preeipifcated in 
the solid form, leaviiig ihe dilute nitric acid iree, to be ap- 
plied to other usefnl puxpose«k We also use aortic acid 
fyr dissolving the protoxide of lead, following tiie same 
oourse as with nitric add* After the ppecipitate or hydrate 
of protoxide of lead has been thus obtained, it is to Jbe well 
washed with clear water, in order to remove therefrom the 
' alkali or earthy salt, formed by the chemical combijouition : 
the predpitate is now a white hydrate of protoxide of lead. 
' We then cause a stream of carbonic add^s to pass into 
the hydrate of protoxide, by means of the well-known ap- 
paratus called Woulfe's apparatus, which is formed of earfli- 
enware or wood. The carbonic add gas is gaierated or 
ol^^ned in the usual or common method* The current of 
carbonic add gas, upon the white hydrate of lead, is to be 
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continuous^ or nearly so^ and the mixture is to be agitated 
by frequently stirring the oxide dimng the operation^ which 
will be much facilitated if the hydrate and water are kept 
at about the temperature of 120 degrees. In our improved 
process^ we avail ourselves of the combination of the pro- 
toxide of lead which takes place when it is boiled^ with oily 
and fatty bodies^ until they are converted into oleates^ mar- 
garates^ and stearates ; which conversion or transformation 
is as well effected by oxide of lead as by any of the 
alkalies or earths. We then displace the protoxide of lead 
by an alkali^ an earthy or their carbonates, which yield 
carbonic acid to the lead y while the base combines with the 
fat acids, a stream of carbonic acid gas being applied to the 
materials under operation, as before stated, for about an 
hour, in order to ensure the perfect transformation of the 
protoxide of lead into carbonate of lead; which carbonate 
is to be well washed from all adhering salts, or other, ex- 
traneous matters, as before stated : or we may use dilute sul- 
phuric acid, and boil the mass until all the protoxide of 
lead is precipitated as a white sulphate, which is to be 
formed mto a carbonate, as already described. 

In the foregoing processes, we do not claim the use of 
nitric add or acetic acid, as solvents of lead, or its protox- 
ides for the purpose of forming white lead | but we claim 
the use of sulphuric acid for converting the chloride of lead 
into a hydrated protoxide of lead, and afterwards into a 
carbonate of lead, and also the chloride of lead thus used* 
We likewise claim the precipitating the oxide of lead from 
the nitric and acetic acids, by caustic, alkalies, or earths, 
instead of the carbonates, and afterwards removing then^ 
and washing the precipitate before we form them into a 
carbonate of lead ; and we claim the forming the hydrate 
of protoxide of lead, from whatever acid it is precipitated, 
into a carbonate of lead, and not, as in the common way. 
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precipitating it from a solvent bj means of carbonates of 
alkalies. 

We also clsdm the use of such particular earths^ as lime 
and barytes^ as the nitric and acetic acids may be reco- 
vered from them by the mere application of as much 
sulphuric acid as will just saturate the lime or barytes, and 
that these acids may then be employed for other useful 
purposes. We likewise claim the application of hydrate of 
protoxide of lead^ formed^ as described^ from sulphate or 
hydrate of lead, for the purpose of being converted into a 
carbonate ; and likewise the passing a current of carbonic 
acid gas through the hydrate, to effect its thorough trans- 
formation into carbonate. We likewise claim the use of 
the oleates, margarates, and stearates of protoxide of lead, 
as substitutes for acetic and other acids in the production 
of carbonate of lead, or white lead, for the purpose of con- 
verting the hydrate of protoxide of lead into carbonate of 
lead.— [/nyo/ferf en the Rolls Chapel Office, July, 1838.] 

Specification drawn by Messrs. Newton and Berry. 



To James G ardneb, of Banbury, in the county of Oxford, 
iTonnMynger,for his invention of certain improvements in 
cutting Swedish and other turnips, mangel wurzel, and 
other roots used as food for sheep, homed cattle, and 
other animals. — [Sealed 11th January, 18370 

This invention is merely a modification of a former one, 
for which Mr. Gardner obtained a patent, 28th September, 
1834 : a copy of this specification will be found in vol. vi.. 
Conjoined Series of oxu* Journal, p. 28, to which we refer 
oiu" readers, in order that the present invention be more 
readily . understood. The former invention consisted of a 
cylinder, having cutting knives arranged diagonally across 
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it ; the present^ is merely for anrangiag the cutting edges 
or knives^ either diagonally or in any other suitable manner^ 
upon a flat surface, instead of placing them upon the 
periphery of a cylinder. The arrangement of machinery 
for putting the cutting knives or edges into action^ is^ of 
course^ different from the former, but that constitutes no 
part of the invention. 

In this instance^ the cutting fram^ with the knives^ 
slides in grooves or guides^ and is made to move up and 
down by means of a cranky to which a fly wheel and winch 
is attached^ the roots being pushed forward by the work- 
man as he turns the handle. 

The Patentee says^ at the conclusion of his specification^ 
/f Having now described the nature of my invention^ and the 
method of performing the same,.! wish it to be understood 
that what I claim as my invention is the new mode of ap- 
plying the cutting edges or knives, whereby I am enabled 
to construct a machine suitable for cutting turnips and 
other roots much cheaper than when such knives are ap- 
plied, as in my former patent, to a revolving cylinder; 
which improved machine will be particularly useful where 
the quantity of roots to be cut is not large, or where more 
time can be allowed for cutting them.^^ — [Inrotted in the In^ 
rblment Office^ July, 1837.] 



To JoBN Loach, of Birminffhamy in the county of 
Warwicky brme-foundery for his inveniion of iimfrwi^ 
ments in roller-blind JUrniturey and in the mode ofnumu^ 
facturing the eame, part of which improvements are 
applicable to otherpurposes.'-^lSesled 5th October, i8^7i] 

These improvements apply to pulleys for window blinds, 
and consists in two particulars : first, the construction of a 
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peculiarly-formed piece of metal, intended to act as a wedge 
within the groove of the frame in which the pulley slides, 
for the purpose of tightening the pulley in any part of the 
groove to which it may be slidden ; and, secondly, a mode 
of constructing the pulley or cord roller from two pieces of 
plate metal, stamped to the required form, and pressed 
together. 

Plate XIII.,fig. 13,represents a section of the frameor box 
fl, in the pulley slides ; i, is the base or block of the pulley, 
having grooves cut in its sides to enable it to slide up and 
down upon the front edges of the frame or box ; c, is the 
pulley intended to carry the cord of the window blincif 
which pulley turns freely upon a stud extending out froni 
the front of the block by and is secured by a button, or, if 
desired, by an ornamental disc d, screwed upon the stud. 
Behind the block b^ there is a sliding piece «, having a 
wedge-formed back: this piece e, moves up and down 
freely in the stationary frame or box a, with the pulley ; 
but when the pulley has been drawn down sufficiently far 
to tighten the cord of the blind, the elasticity of the cord 
pulls up the block i, against the wedge-formed back of the 
piece e, and causes them to be held tightly in the box or 
frame. When the tension of the cord is required to be 
relaxed, the thumb and finger applied to the nib at top of 
the piece c, will raise the wedge pieces, and relieve the 
puUey, 

Fig. 14, shows in section two pieces of plate metal pressed 
into forma suited to construct a ptdl^ or roller. These 
pieces, when pressed together^ locked into each oth^, and 
thereby form the pulley as shown in section at fig< 15. — 
[Inrolled in the Inrobnent Office, Ajpril, 1838«] 
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To Edward Stolts^ of ArundeUstreet, Strand, in the 
county of MiddUses, Esq., for his invention of improve^ 
ments in making sugar from sugar-^eane, and in refining 
^t^ar.— [Sealed 24th Febraazy^ 1838.] 

The constituent parts of this invention are^ the application 
of a new chemical agent^ to be used for destroying any 
colouring matter that may be found in sugar. Animal 
Charcoal has been very generally employed for this pur» 
pose for some time^ and is now in very common use. The 
decolouring qualities of sulphurous acid are also already suf- 
dently known^ and^ therefore^ need not be further noticed 
here ; but another great advantage which may be derived 
from the use of this agent^ for neutralising the colouring 
maUer in sugars which have been previously operated 
upon by lime^ is^ that the alkali is predpitated by the sul- 
phurous acid^ and prevents any fermentation of the saccha- 
line matters from taking place. 

The method employed for carrying this invention into 
effect^ is described by the Patentee in the following man- 
ner :-^To the saccharine matters is added from one to two 
thousandth parts of lime^ so that in a boiler containing onc^ 
thousand pounds weight of juice^ about two pounds of Hme 
should be employed; and when the juice is boiling, the 
scum or dii*t^ which rises to the surface^ must be taken 
away^ and twelve pounds of sulphurous acid in a liquid 
state (at four degrees of Beaume's areometer) is then to be 
poured in slowly, and witii care ; after which the juice is to 
be evaporated to about the thickness of twenty or twenty- 
two degrees, and afterwards passed through a filter, of 
flannel or oth^ suitable substance^ and concentrated until 
it arrives at the proper degree for crystallization. 

In the first process of crystallization it is necessary thai 
great care should be observed that the syrup is not too 
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thick^ because if that attention is paid to the operation^ a 
second crystalfization ' may be obtained^ which will yield 
fifoin twenty to thirty per cent, of sugar, if the first process 
of boiling has not been pursued too far. 

The process of refining sugar of a very bad quality must 
be modified in a slight degree^ and somewhat after the fol- 
lowing manner : — A very strong concentrated alcohol or 
spirit^ charged with about two per cent, of sulphurous acid, 
is employed^ and this is to be mixed with such a suitable 
quantity of saccharine matter^ that a small portion only of 
the liquid will float upon the surface. The mixture is then 
to be stirred several times^ and after about two hours the 
liquid should be drawn ofT^ and the sugar washed in pure 
alcohol. 

The molasses is dissolved by this process^ and may be 
drawn off by a cock^ and the pure and crystallized sugar 
Being insoluble in alcohol^ will remain beautifully white 
and clear in the vessel. The alcohol or spirit that has 
been used in the before-mentioned process of washing the 
sugar may be distilled from the molasses^ and^ of course^ 
again employed for the same purpose. — [InroUed in the 
Inrolment Office, September, 1838.] 



To WitLiAif Barnxtt^ of Brighton, in the county qf 
SuMex, ironrfounder, for his invention of certain tm- 
provements in the manvfacture of iron. — [Sealed 10th 
July, 1838*] 

This invention consists simply in the adaptation of car- 
buretted hydrogen gas, and the tar produced in the manu- 
facture of such gas, together with atmospheric air, to the 
manufacture of iron. The hydrogen gas may be used 
either separately or in combination with either the tAr or a 
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jet of atmospheric air, propelled with considerable force into 
the furnace by means of a force pump or other suitable 
apparatus. 

The Patentee disclaims the use of carburetted hydrogen 
gas for the purpose of imparting certain qualities to the 
iron^ and confines his claim of originality to the use of the 
gas^ either separately or in combination with either the 
coal tar or atmospheric air, merely for the purpose of eco- 
nomising fuel ; and he does not lay claim to any particular 
form of apparatus to be employed to carry out the inven- 
tion, as it is evident that the same must be considerably 
varied to suit places and circumstances. — [Inrolled in the 
Inrolment Office, January, 1839.] 



To WiijLiah Holme Heginbotham, of Stociport, in 
the county of Chester, gentleman, for his invention of 
certain improvements in the construction of gas retorts. 
—[Sealed 31st January, 1838.] 

These improvements in the construction of gas retorts 
consists, firstly, in the introduction of an apparatus into 
the body of the retort in ordinary use for the distillation of 
coal, for the purpose of propelling the coal through the 
retort, and discharging the coke fix>m the same after car- 
bonization. This apparatus is composed of a central shaft 
passing, entirely through the retort, around which shaft is 
formed a worm or screw, for the purpose of dividing the 
interior of the retort into hehcal partitions or chambers, 
and thus more effectually exposing the coal under process of 
decomposition to the action of the heated surfaces of the 
retort ; and, secondly, in the application of rotary motion 
to this heUcal worm or creeper, in order to cause it to pro- 
pel the coal through the retort and keep it in constant 

VOIi. XIII. 2 N 
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nuyfion; thus constitutmg a self-actipg ga« gmerf^tor^ ^^pa*- 
ble of feeding and discharging itself without the necessity 
of removing the mouth-piece of the retort^ and exposing its 
interior smface to the action of the atmosphere. 

This peculiar combination of apparatus will be found to 
effect the most perfect decomposition of coal; and^ at the 
same time^ to improve the quantity and quality of gas pror 
duced; as it will be evident that the revolution qf th£ ^ronqi 
shaft in the bed of the heated retort (and of an uniform 
heat with it) passing progressively through the coal undef 
^per^tioPi and at the same time working or advancing i( 
from one end of the retort to the other, will effect a most 
perfect and rapid distillation ; while the gas evolved wiB 
become^ as it were, filtered and improved, being freed irora 
tar while effecting its passage to the exit or ascending pipe 
at the discharging end of the retort. 

Another considerable improvement is effected by flie 
revolution of the worm, as it will entirely prevent the inte- 
rior of the casing or retort fi'om becoming encrusted with 
coke or other matter to which they are usually subject, 
tlnis rendering it more durable ; and it will always ensi^ 
an uniform regularity in the supply of copd amultanex>u4y 
wijth the discharge of coke, and also tiutt no cok^ wSX 
remain in the retort after it has become carboni^ed^ \ 
have attachcsd to these improvements an apparatijis to €rus]{^ 
4>r grind the coal prior to its introduction iakjo the imj^ov^ 
i!!etort, as its peculiar construction enables me to g^ieis^te 
{^ from pulverised coal, ai^d, consequently, to prpdi^e it 
at a much less cost. 

In ord^ that my improvements may be mor^ definitely 
explained, I have shown, in Plate ^IL, such representor 
tions as are necessary to illustrate their application^ Fig^ 
9, is a side elevation of a gas retort, wit(» my improvement 
attadied ; fig. 10, is a bngitudinal section taken throu^thjp 
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iniddle of the retort ; fig. 11^ a front elevation of the Bom^ 
representing two retorts in one bench or oven. 

In all these figures it will be observed that similar letters 
of reference are marked upon corresponding parts of the 
apparatus : a, a, is a retort of the ordinaiy description 
used for the generation of gas^ which may be varied in 
length and diameter according to the judgment of the ope^ 
rator. This retort is furnished with cylindrical vessels 
of imiform diameter b, by at each end^ forming a receive 
ing and discharging chamber; c, Cy c, c, is the helioal 
worm or creeper, which passes entirely through the centre 
of the retort, bearing in gas-tight stuffing boxes at each 
Extremity ; d, d, is the hopper, into the upper compart-' 
ment of which small coal oi^ cannel is placed, being suffi- 
ciently broken to pass through the grating e, e; this 
hopper ih furnished with a valve or dooryj for the purpose 
of dividing the body of coal, and allowing that portion 
which occupies the Idwei^ compartment of the hopper to be 
first introduced into the retort; the doorj^ may then be 
sUdden outwards, and the coal in the upper hopper will ffdl 
into that below, and save the constant attendance of a man 
to charge the hopper. . The small coal now falling between 
the crushing or grinding rollers, is completely pulverised 
before it enters the retort to be carbonized* To the end 
of the worm shaft e, ^, there are a pair of loose and fast 
pulleys, around the latter of which is passed the driving 
^rap ffi which receives motion from ordinary line-shafting 
placed along the retort-house, and causes the worm or 
creeper c, c, to revolve slowly, and, consequently, to con- 
duct the coal now under the process of carbonization gra- 
dually along the retort, and thus expose every portion of 
it equally to the action of heat ; or it will be evident that 
the worm c, may be driven in any convenient manner* It 
wiU be seen that a constant and regubir supply of coal is 
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kept up by the crushing rollers being made to revolve 
bj means of the toothed wheels h, h, and thus to deliver 
the small coal into the first coil or compartment of the 
worm^ while the reverse end of the worm is discharging the 
ooke^ after it has been completely carbonized^ from the last 
coil or compartment, and so on, receiving and discharging 
bulk for bulk at every revolution. 

There is a small plate or bar i, i, cast upon the interior 
of the door plate of the retort at the discharge end, for the 
purpose of clearing the worm shaft firom the coke as it 
revolves, and thus assisting the delivery of the coke into 
the discharge chamber b: the door or valve k, at the 
bottom of this chamber, may be slidden outwards, as de- 
sirable, and allow the coke to fall into the box or receiver 
/, /• This box has a loose bottom, around which is the 
trough m, m, which is filled with water, in order to seal the 
joint and prevent the escape of gas : the loose bottom is 
suspended upon hinges, so that it may fall and discharge 
the coke after the chamber /, /, has become fiUed. On the 
upper side of the discharge chamber i, b, is the exit or 
ascending pipe, which conducts the gas, as it is evolved, to 
the hydrauHc main, first passing through the box or re- 
ceiver n, n, to allow the deposit of such portion of tar or 
ammonia as may escape with it ; and this deposit may be 
drawn off, and prevented from returning into the retort by 
the i^jrphon o. 

Having now described my invention of improvements in 
the construction of gas retorts, and the manner in which 
the same is to be performed, I wish it to be distinctly 
understood, in conclusion, that I do not desire to claim 
the exclusive use of any of the parts of which such ap- 
paratus may be composed when separately considered; 
neither do I intend to confine myself to any of the dimen- 
sions or peculiar forms of such apparatus as are shown in 
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the drawings annexed^ as I have therein represented such 
views of an apparatus constructed in the manner above 
proposed^ as are best calculated to carry my invention into 
effect: but I claim the novel introduction of the worm or 
creeper into the body of gas retorts^ and the application of 
such other apparatus to be used in conjunction therewith, 
for the purposes and in the mannei^ above described, 
whether the retorts shall be of iron^ fire-clay^ or other 
material^ or whether the worm or creeper shall be con* 
structed helically^ spirally, or of any other form, — [InroUed 
in the Rolls Chapel Office, July, 1838,] 

Specification drawn by Messrs. Newton and Berry. 



To William Dale, of Marsh^treet, Shelton-potteries, in 
the county of Stafford, turner, for his invention of certain 
improvements in constructing columns, pillars, bed-posts, 
and other such like articles. — [Sealed 14th March, 1838.] 

This invention of certain improvements in constructing co- 
lumns, pillars, bed-posts, and other such like articles, consists 
informingeach of such columns, pillars, bed-posts, and other 
like articles, (as pilasters, shafts, curtain or cornice poles,) 
of several ornamental pieces or component parts of china 
or earthenware, joined or combined together by means of 
a rod, tube, or shaft, passed through the interior of such 
several pieces, for the purpose of holding them securely 
and firmly in combination, and theseby rendering them, 
when so combined, strong and fit for the various purposes 
to which such ornamental articles of furniture or decora- 
tion may be applicable. 

Figs, 1, 2, 3, 4, 5, 6, 7> and 8, in Plate XII., represent 
the manner of constructing my improved columns, pillars, 
bed-post8| and other such like articles : fig. 1, is an external 
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elevation of a bed-post complete ; fig. 2^ is a vertical section 
of the same^ the several component tubular pieces of china 
or earthenware being securely held together by a central 
shaft of metal^ or of any other suitable material ; fig. 3^ 
shows all the component tubular pieces of china separated 
from each other ; and fig. 4y exhibits the same in vertical 
nection. 

The several tubular pieces, a, i, Cy (f, e, f, g^ A, made 
of earthen or china ware, may be of any desired etna- 
mental shape or form externally, provided that theiif ends 
fit accurately one to the other at their functions. Thes6 
parts, or tubular pieces, are made or manufactured accord- 
ing to the ordinary process of making earthen or china ware 
articles, and are coloiu*ed, gilded, or otherwise ornamented, 
according to the taste or design of the artist, and are baked^ 
burned, or glazed in the usual way. 

The several tubular parts or pieces, o, i, c, &c., are to 
be either formed with ends which will socket into each 
other at the junctions, as shown in the drawings, or they 
may be made with flat ends meeting together, in which 
last case the joint should be covered by an ornamental 
hoop, ring, or circumscribing piede, the object being to 
hide the junctions of the two pieces. iTie whole of these 
tubular pieces of china are held together by the rod or 
shaft kj which is passed through the several pieces «t, ft, ^, 
rfj» ^9/9 9 9 K arid at the outer ends screw nuts or coUan^ 
i, e, or other fastenings, are in the most convenient Tt^ay 
adapted to the rod or shaft, for the purpose of Confining 
the whole of the pieces, and holding them secturely together. 
- It may be desirable here to observe, that I recommend 
applying a slight coUar or packing of wash leather, woten 
doth, or Some other soft material bettveen the ends of the 
tubular pieces of earthen or china ware, for the pur- 
pose of obtaining soft bearkigs at the joints of the brittle 
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p^aa tubes^ in ordeir that I ma^ be euabled to tighten or 
sarew up the end Quts upon the central shaft without 
fiaDger. 

The lower end of the metal shaft or rod kj may be 
jB:mn^d to receive the castor usually applied to bed-pQsts| 
and the upper end or top part may be made to receive the 
bed cornice and a cap piece^ or other ornamental appeur 
dage^ which will be readily understood by any practical 
workn^ian^ and^ therefore^ need not be ftuther described* 

Fig. 5, represents a cornice pole or curtain pole^ con- 
structed according to my improvements ; and fig. 6, is a 
section taken longitudinally through the same^ letters of 
reference being marked upon corresponding parts^ show- 
ing the combination of the china tubes a^ b, c, &c.^ and a 
metal or other suitable shaft k, as in the former figures ; 
it will not^ therefore^ be necessary for me to repeat tbemj 
only remarking that the end pieces and the fastening aiits^ 
in tliis instance^ are covered by caps or pieces ly l, which 
hide the ends of the shafts and form ornamental bosses on 
the ends of the curtain pole or cornice. 

Figt 7> is A side elevation ; and fig. 8^ a vertical election 
Qf an ornamental pillar or column, with branching scroU- 
workj intended to support a sideboard, or to be used for 
any other purpose for which the same may be applicable. 
These figures exhibit my invention as fiirther carried into 
f&ffect, or in which several pieces of china are connected 
together, aud made fast by a metal or other suitable shaft 
and screw nuts, as before described. 

Haviqg now explained the nature of my invention, and 
the manner of carrying the same into effect^ I would re- 
jnark that I am aware that two or more pieces of orna- 
mental vases and such like articles have been joined toge- 
ther by h^Qi^ phis and screw nuts, but the same forms no 
part of my invention or improvement^ and therefore ia 
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not intended to be claimed by me. But that which I A6 
claim as my invention^ is the constracting of colmnns^ 
pillars^ shafts^ pUasters^ bed-posts^ curtain poles, or comish 
poles, and such like articles of several pieces of earthen 
or china ware, united, strengthened, and supported by an 
internal shaft or rod passing through the whole length of 
tKe same, and furnished with screw nuts or other descrip- 
tion of fastenings and collars, &c., as hereinbefore set forth 
and described. — [Inrolled in the Rolls Chapel Office, Sep- 
iemlery 1838.] 

Specification dranvn by Messrs. Newton and Berry. 



to Joshua Pboctvb Wssthbad, of Manchester y in the 
emtnty of. Lancaster, small-ware manufactwrer, for his 
imrention of 4m improved method of cutting caoutchouc or 
India rubber, leather, hides, and similar substances, so as 
to render them applicable to various useful purposes,-^ 
£Sealed 16th February, 1836.] 

Taia* invention is described by the Patentee in the follow- 
ing manner ; and the drawings annexed to the specifica- 
tion lepresent one arrangement only of machinery or 
apparatus by which the improved method of cutting is 
carried into effect. 

Fig. 11, Plate XIII., represents an end, and fig, 12, a 
front view of a machine, in which a, is a driving shaft, 
^hich receives motion by hand from the crank handle a 1, 
or from other power, as circumstances may require. This 
amotion can either be imparted or arrested at the pleasure of 
ihe operative or person attending the machine ; b, repre- 
«ents the fly wheel, for the purpose of equalising the rota- 
tion of the shaft a ; c, is a ptdley, keyed on the shafts and 
carrying the strap n. Immediately above the pulley c, 
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and paraUel to the shaft a^ is placed the shaft s^ support^ 
bjr two hangere rf, rf, and revolving fredy on ito axi.. 

Onthisshaft are placed the puUeysc^ande 1; the fonner 
receiving motion from the strap d> and the latter impart^ 
ing motion to the strap f, which passes round the pulley; 
f, placed firmly on the small shaft f^ f^ carrying the twq 
small curcular disks or cutters g^ g^ which are revolved (in 
the direction of the arrows) at an increased velocity due to 
the relative circumferences of the various pulleys c, e, e I, 
and f. By reference to the driving shaft a^ at the opposite 
extremity to that at which the power is imparted, it will 
be seen that a small bevil wheel a^ is placed thereon ^ gear* 
ing into a similar bevil a 1^ or a 2> placed on a transverse 
shaft b^ bf as best seen at fig. 11. This shaft b, b, is allowed 
to move endwise in the journals or supports in which it is 
supported^ so that either the bevil a 1^ or a 2^ can be put in 
gear with the driving bevil a^ and thereby the direction of 
rotation of the shaft by b, may be reversed at pleasure. 
When either of the bevils a 1^ or a 2^ are put in gear with 
the bevil a^ it is kept so by means of a small catch bl, 
which falls into a groove cut into the shaft b, b, and pre*. 
Tents any ends^ traverse^ or movement of the shaft imtil 
removed by the operator for the purpose of reversing the 
rotation. From the shaft b, b, motion is conveyed by 

m 

means of the pulley g^ and the strap g 1^ to the pulley n, 
which is supported on a shafts by hangers h, h, similar to 
the shaft s^ already described. This shaft is also provided 
with a small drum or barrel i, as seen at fig. 12^ which im* 
parts motion^ at a reduced speedy to the strap iy and thence 
to the pulley k^ placed at one end of the shaft m^ m, m, as 
seen at fig. 12. At the opposite end of the shaft m, m, 
(which is supported in the sliding carriage Uy % n, n,) is 
placed aspur whed, gearing into a similar wheel pkced on 
the extremity of a screw^ passing the whole length beneath 
you xiii« 2 o 
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A« diniftge nynyn, n^ and taking into a atalionaiy cat 
attached to the part nl^nl^ similar to the arratigement 
fbf trayersing the alide re8t> in lathes for the oifdinary con- 
structioil^ the direction of traverse or end motion of the 
earriage n, n, n^ n, necessarilj depending on the direction 
of rotation of the pulley k : 0,0, are two supports attached 
to the carriage n^ n, n, n, and provided with small shafts r^ 
and r Y, whidi receive a slow revolving motion from tiie 
bevils o \y^9xA o 8, the former of which is placed on the 
shafts m, mi v, p^ represent two stationary shields or rests 
supported from the part n 1, n 1^ each provided with an 
horizontal slot or openings to allow of the alternate traverse 
of the small shaflis r, and r 1^ as well as a perpendicular eat 
or openings through which the lower esctremity of the 
cutter ^^ is caused to revolve^ as seen at fig. 12. 

By toicing tiie motion of this machine, it will be seen 
that the cutters g^ g^ are receiving a quick rotation at the 
same time that the shafts r, and r 1, are receiving a slow 
rotation, as well as a slow end traverse or progressive mo- 
tion dependent upon the screw motion, which governs the 
traverse of the carriage n, n, n, ii : supposing, therefore, a 
flat disk or piece of caoutchouc, leather, hide, or other 
similar substance to be secured in the position repres^ated 
at By by means of washers and screw nuts, or other coare*- 
nient apparatus, it will partake of the motion of the shaft 
r, on which it is placed, and gradually revcdve and keep in 
ooniact with the ciitter g^ regularly approadbing the same 
by the traverse of the carriage n, n, », n, ihthe direction of 
the arrow n 6, and thereby cut the material «, into fiUet or 
tape ty ty ty till the whole is disposed of. The utility of the 
rests or riueldp, p, will now be obvious in supporting the 
material to be cut when subjected to the action of the cutte): 
gy which has a constant tendency to press it i^|;ainst the 
amfinDe oftherest|i« 
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In operating mth this machine^ it \nll be remarked tiiiat 
while the shaft r, which carries the material Sy is ap{Hroaeh- 
ing the cutter g^ the corresponding shaft r l, is receding 
from the cutter to which it belongs^ so that when the piece 
9, is finished, and the shaft r, which supported it is near 
to the cutter g, the corresponding shaft r 1, is at the 
greatest distance from its cutter. In this position the mar 
chine is stopped by the operatire or attendant^ and the diak 
or flat piece of caoutchouc or other material placed on the 
shaft r 1, the catch b I, elevated, and the shaft b, b, removed 
endwise, in the direction of the arrow b 6, fig. 1, so as to 
rdlieve the bevil a 1, and bring the bevil a 2, into gear witih 
the driving bevil a, and thereby reverse the direction rf 
icke rotation of the pulley k, and, consequently, the trtr 
verse of the carriage n, n, n, n. The machine being again 
pnt in motion, the cutting proceeds on the one shaft r 1, 
while flie opposite shaft r, recedes from the cutter g^ pre- 
paratory to receiving a fi*esh piece of material as soon as 
tiiat under operation shall be finished, and the machine 
again stepped as before ; thus the shafts r, and r 1, are 
alternately loaded, and the material cut, from a flat disk, 
into a continuous fillet or ribbon. 

Now, although the machine which I have above de- 
smbed answers the intended purpose of enabling me to 
cany into efiect my improved method of cutting caout- 
chouc or India rubber, leather, hides, and similar sub- 
stances, so as to render them applicable to various useftd 
purposes, I am foBj aware that the same may be variously 
modified ; as for instance, instead of imparting a rectilinear 
or progresinve movement, as well as a rotary motion, to a 
piece of caoutchouc or India rubber, leather, hide, or simi- 
lar substance intended to be cut into fillets, a revolving 
motion only may be imparted ; and by causing the pedestal 
or bands upon which the revolving cutters work, to be fixed 
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on or attached to a slidiiig carriage^ and made to advance 
.in the direction of the. material to be operated upon^ a 
similar effect may be produced^ and the caoutchouc, 
leather, hide, or other similar substance be cut into fillets 
or tapes of the required thickness. 

It is also obvious, that instead of using revolving circular 
cutters, longitudinal or straight knives or cutters may be ap- 
plied, to which a rapid reciprocating motion maybe given, 
for the purpose of cutting the caoutchouc, hides, and simi- 
lar substances into fillets. 

The position of the various motions and parts of the 
machinery for the accomplishment of my me&od of cutting 
such materials, may also be considerably varied if required, 
and rendered more completely self-acting or independmt 
of the operative or attendant. But as one great advantage 
arising fix>m the adoption of my improved method is, that 
of cutting pieces of material of irregular shape and size, 
the adjustment of which must always depend on the judg- 
ment of the operative, I have considered it best to leave 
the machine also greatly dependent on his or their attention* 

I therefore wish it to be understood that I claim, as my 
invention, not only the machine hereinbefore described, 
but also any modification of such machine, by which my 
improved method of cutting caoutchouc or India rubber, 
hides, and similar substances into a band, tape, or fillet, 
by means of a revolving or other cutter acting on the exte- 
rior edge of such materials, and regularly cutting the same 
in a spiral or helical direction towards the centre, can or 
may be efiected ; and such my invention being new, and 
never before efiected by machinery, I do hereby declare 
this to be my true and faithful specification of the same^--^ 
[InroUed in the Jnrohnent Office^ August^ 1 836.] 
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To Miles Berry^ of the Office for Patents^ 66, Chancery- 
lancy in the county of Middlesex, patent-agent and 
mechanical draftsman, for certain improvements in the 
medns of economizing heat and fuel infurmzces or closed 
fire-places, being a communication. — [Sealed 31st May, 

• 1838.] 

These improvements in the means of economizing heat 
and fuel in furnaces or closed fire-places, consist in a mode 
of collecting the smoke, gas, and other vapours emitted 
from the combustion of fuel and from the smelting of ores, 
and conducting such vapours into a furnace, for the pur- 
pose of aiding the combustion in conjunction with or in 
addition to the ordinary blast of atmospheric air. 

. The manner in which the inventor has carried this ob- 
ject into effective operation wiU be seen by reference to 
Plate XIIL, in which fig. 1, exhibits a series of apparatus 
. shown in section : a, a, represents a blast furnace, con- 
taining ore and fuel as usually combined when the ore is 
submitted to the process of smelting ; b, is the hopper at 
top, by which the ore and fuel ia introduced into the tower 
of the blast furnace, at the lower part of which hopper a 
sUding plate or shutter c, is adapted and fitted tightly, so 
that, when closed, no gas or vapour can escape through 
the top of the tower and hopper. At the bottom of the 
tower the ordinary air pumps d, d, are shown, by which 
the blasts firom blowing machines are conducted through 
the tuyere holes or blower apertures into the furnace, for 
the purpose of carrying on the combustion. 

Near the top of the tower a long elhptical opening is 
made through the brickwork, which communicates with 
a pipe e, for the purpose of conducting away the smoke, 
gas, and other vapours emitted firom the combustion of the 
fuel and smelting of the ore when the sliding plate c, is 
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dosed* This pipe b, rises at an incliiiati<m of about &rt]r- 
five degrees, in order that it may not be choked by the ma- 
t^riakj and that the dust carried up by the current may be 
made to fell back into the furnace. This inclination of the 
pipe is not, however, absolutely essential, as the quantity 
of dust will be small, and as the tower will not be filled with 
the material quite up to its top : care^ however^ must be 
taken to keep the aperture clear^ and the internal capacity 
of the pipe e, must be considerable^ so that the vapours 
may pass through freely. 

As^ during the occasional re-charging of the smelting 
Aimace with ore and fuel, the slider c, must be opened^ the 
passage of the vapours through the pipe b, would be par- 
tially interrupted, another channel is therefore provided, 
by which the vapour would be carried into the pipe e. For 
this purpose^ in the brickwork of the tower, an annular 
recess f, f, is formed, at least a foot below the top of thi? 
materials under operation^ and an elevated branch pipe 
o, led therefrom into the pipe e, which at that time should 
be closed above by a sliding plate z. 

Having now described the means by which the smoke, 
gas, and other vapours are arrested in the upper part of iSlie 
tower of a smelting furnace, and conducted from thence 
by a pipe, I now proceed to show the manner in which 
such smoke, gas, or vapotu-s are applied to the puipose of 
affording heat, and thereby economizing fuel in assisting 
the operation of another furnace employed in the process 
of melting metal for a foundry. 

The pipe b, may be carried down in any form for con- 
ducting the gas and vapour, but, in order to divest the gas 
and vapour of dust, it is desirable to insert the lower end of 
the pipe e, in a vessel of water. Tliis vessel is shown at 
H, H, about half filled, and an inverted vessel i, is pkced 
within it in the way of a gasometer, but fadd firmly in its 
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pllK^ hf bolts and huts* The pipe B^ passes tfarough the 
top of this vessel i^ and its lower end is csiried' bdow the 
sur&ce of the water^ so that the gas and vapour must rise 
up through the water into the upper part of the vessel i^ 
leaving the dust behind it» the water being supplied and 
kept lit its proper level in the vessel h. 

In the upper part of the vessel i, a pipe k^ is insert^^ 
which conducts the gas and vapour onward^ and this pipe 
passes in a contorted form through a reservoir of water l^ Ii^ 
by which means the gas and vapour become cooled^ and 
the steam contained in the vapour condensed^ which o<m<» 
densation may be allowed to escape by a syphon or by a 
cock. 

From the reservoir h, the pipe k^ proceeds to an air« 
pump M^ into which the gas is delivered by two inlets^ each 
being furnished with a dack valve opening inwards* In 
the pump M, a piston n^ is made to W(Hrk by any suitable 
means^ for the purpose of drawing the gas through tiie 
pipes B| and k^ above described^ and also for fitroing th<t 
gas onward through the pipes o^ o^ o ; which pipes are fur* 
nished with clack valves, opening outwards* 

The gas, in its progress through the pipes o, towards 
the jets p^ p, in the tuyere holes of the meltiiig furnace a> 
is allowed to pass by a branch pipe r, into a vessel like 
a gasometer s. This gasometer s, acts as an air vessel^ 
regulating the pressure of the current of gas ; for when the 
elluBtic force of the current of gas at the jets is greater than 
required, its pressure causes it to recoil upon the water in 
the vessel s. This apparatus, however, is well known, being 
the same as is usually employed in iron-works for regulate 
isDEg the air which feeds the combustion of blast furnaces. 

In order to combine the euirents of gas thus forced into 
the furnace with the currents (^atmospheric air, oottononlj^ 
employed for suppoiting the combustioiij another jet T; iA 
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inserted into each of the jets p^ p^ the jet t^ eonducting the 
atmospheric air from the pipe u, into which it is forced by 
the ordinary blowing apparatus. 

It will now be perceived that the two currents of gas and 
air will become united in the ends of the jets p^ p, and that 
the gas and air in combination^ being in this way forced 
into the furnace^ the combustion will be greatly promoted^ 
and the heat act more forcibly upon the metal intended to 
be melted^ thereby economizing heat and fiieL 

I would here remark^ that though the nozles of the air 
pipes T^ should be placed concentrically within the nozles 
of the. gas pipes p^ it is desirable that their jets should not 
be coincident^ but that- the jet of the air pipe be about six 
inches behind that of the gas^ in order that the air and the 
gas may be properly mixed together before entering the 
furnace; and it is de»rable that the force with which the 
air is impelled should be greater than that of the gas. In 
some cases I find it desirable to blow into the furnace 
through the upper tuyere holes^ and^ for this purpose^ 
make the pipes capable of elongating^ by forming parts of 
them as BUding tubes. In applying this inyention to re- 
fining furnaces, it will be proper that the jets of the gas 
tubes should be larger than those of the air tubes^ as a 
greater quantity of gas should be introduced to promote 
the object with the best efiect 

For areverberatory or puddling furnace^ experience has 
proved that the temperature will be greatly increased if the 
gas and air be brought into combination and mixed within 
the furnace. For this purpose the inventor suggests that 
the air and gas be severally introduced at different tuyere 
holes^ as shown in the sectional elevation fig. 2^ and plan or 
horizontal section fig. 3^ in which p^ is the gas pipe, and t, 
the air pipe. If the two aeriformed fluids^ by the means 
before described; be thus introduced; they will become 
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perfeetly combined at the part required ; and being theti 
ignited by the introduction of a flame^ or by a small quan- 
tity of burning coals, exert the most beneficial effects upon 
the metal under operation. And if an extra fire be required^ 
fuel may be placed between the two bridges hi z. 

In such constructions of furnaces as carry on the com- 
bustion principally by the draft of a dhiinney, jets of gas*, 
obtained as before described, may be applied in the manner 
represented in the sectional elevation, fig. 4, and in the 
horuEcmtai section, fig. S. The gas is to be introduced by 
the pipe p, into the front part of the furnace, and the atmo- 
spheric air is allowed to pass by ordinary draught through 
the register of the ash pit, and at such other parts as inecy 
be required ; and the combined aeriformed flilids being 
%nited by a small quantity of burning fuel on the gra^e y, 
the heating effect will be obtained. One, two, or more 
Aeries of pipes^ or abroad flattened pipe, may issue fi*om the 
main gas pipe p, for distributing the gas equally in the 
firont chamber of the furnace. If the famBce under the 
boiler be required to bum constantly, and the supply of gas 
firom the blast furnace be occasionally suspended, it may 
be desirable to introduce an additional fire between the two 
bridges at z» 

If the iron is required to be heated in a reveiberafory 
furnace without being brought to a welding, heat, gas and 
atmospheric air combined and ignited may be employed 
without any other fuel. For this purpose gas and air may 
be introduced, as shown in the sectional elevation, fig. 6, 
and horizontal section, fig. 7 : p^ is the pipe for bringing 
the gas fi*om the smelting furnace, which pipe may be 
Spread out into the form of a flat tube opening into the 
month of the furnace; in the chamber of the mouth 
of the furnace, a series of flat tubes a, a, a, are placed 
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perpendicularly^ open at bottom to the ash pit, and 
at top to the furnace. The gas passes from the pipe Pj 
into the front chamber^ and thence rises up between the 
air tubes a^ a, a, into the furnace^ and the atmospheric 
air from the ash pit at the same time rising through the 
tubes a, a, a, becomes mixed with the gas^ which^ when so 
combined^ is to be ignited by the introduction of a flame| 
as before said. If an additional quantity of atmospheric 
air should be required^ it may be introduced through an 
opening above. 

In such construction of furnaces as require a constant 
supply of fuel to be kept in a state of ignition^ the gas may 
be employed as an auxiliary to assist oombustion^ and 
therdby to economize fiieL 

The manner in which the present improvement may be 
adapted to such a case^ is represented in the sectional ale* 
vation, fig. 8^ and horizontal section, fig. 9, The gas isj i^ 
this instance, brought under the grate by the pipe p, imd 
distributed, by several branch pipes, over the upper part of 
the ash pit, whence it rises by the ordinary draft of atmo* 
spheric air through the grate into the furnace. The quan«* 
tity of gas thus delivered must be regulated, otherwise th0 
quantity might impede the passage of atmospheric air re^ 
quired to keep up the combustion. If it should be pre- 
ferred to introduce the gas above the grata, that may bn 
done by means of the upper pipe p^, instead of the lower 
pipe p ; and in that case, atmospheric air must be intro^ 
duced by openings immediately contiguous to the nozl^ 
of the pipe p*. • 

In some cases it may be desirable to effect a mi^uni 
of the air and gas in a vessel previously to its being intro- 
duced into a furnace ; for this purpose the box shown, at 
fig. 10, may be employed. Into the back of this V<n^ the 
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encl of the gas pipe p^ is inserted^ and below it a similar 
pipe T^ for condacting the atmospheric air. The box is 
divided by two or more partitions^ each of which is perfo-* 
rated with a multitude of smaU holes ; the gas and air in 
passing through these holes necessarily becomes inter- 
mixed^ audit ultimately proceeds through the jet to the 
furnace. It is^ however^ desirable that a wire-gauze guard 
should be stretched across the jet, in order to prevent the 
lighted gas from re-passing into the box, and there ex- 
ploding. 

If, in the process of smelting, it be not thought necessary 
that the gas to be employed should be impelled with grfat 
force, and freed from dust and steam, it may be made to 
come directly by the pq>e e, fig. 1, into the fire-pkce, 
without making use of the vessel of water h, of the reser- 
voir L, L, the air pump m, and the vessel (similar to a 
gasometer) s. It is sometimes desirable to heat the air 
and gases in any weU-known apparatus before employing 
ttkerOi in frimaces. 

Lastly, I desire it to be understood that I do not intend 
to confine myself precisely to the forms and arrangements 
shown in the drawing, but that I claim any and every con- 
venient mode of collecting the gas and inflammable vapours 
emitted from a smetling furnace, and of conducting and 
applying such gas and inflammable vapours into a fire- 
place or furnace, for the purpose of heating by its com- 
bustion, or assisting the combustion of the other fuel which 
may be employed with it, in producing heat for any pur- 
pose to which such heat may be applicable. — [InroUed in 
the Rolls Chcg^el Office^ November^ 1838.] 

Specifidatioii dtawn hy Messrs. Newton and Berry. 
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Jb Joseph Needham Taylor, of Red Lion-squarey in 
the pariah of St. George, Bloomsburyy in the county of 

' Middlesex y a captain in the Royal Navy, for his invention 
of a certain method or certain methods of abating or 
lessening the mischiefs arising from the shock or force of 
the waves of the ocean, lakes, or rivers, and of reducing 
them to the comparatively harmless state known by the 
term broken water, and thereby preventing th6 injury 
done to, and increasing the durability of breakwaters, 
m^leheads, piers, fortifications, lighthouses, docks, wharfs, 
landing places, embankments, bridges ^ or pontoon bridges; 
and also of adding to the security and defence of harbours, 
roadsteads, anchorages, and other places exposed to the 
violent action of the waves. — [Sealed 4th July, 1838.] 

The subject of this patent is the construction of a floa^ 
ing pier or breakwater, which will have the effect of 
breaking the force of the waves, and, at the same time, not 
offer such a dead resistance as a soUd pier or breakwater 
would, if constructed of masonry. 

The inventor conceives that if he constructs a floating 
body as a breakwater, which will break the force, and, at 
the same time, yield to the impetuosity of the waves, that 
little or no damage will be sustained by such yielding break* 
water in case of a violent storm, when a pier, breakwater, 
or other shnilar stationary work, constructed of solid 
masonry, and in the ordinary manner, would be materially 
injured, or, perhaps, entirely destroyed. 

The breakwater invented by the Patentee, is constructed 
of very strong timbers firmly bolted together, and forming 
a sort of framework : the interstices between the frame tim- 
bers is partially filled up with very strong planks ; these 
planks, however, must not be placed too close together, as 
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room must be left between them to allow the water to 
flow through^ otherwise the waves would force up soi^e of 
them. This floating or yielding breakwater^ constructed 
in the aforesaid manner^ is then to be firmly anchored by 
chain or other cable^ in any situation in which it may b^ . 
required ; and it will be found that as the breakwater oi* 
other work floats on the surface of the water, and slightly 
yields to the waves, and thus decreases their force, no se- 
rious consequences need be apprehended. 

The Patentee concludes his specification by saying, that 
he claims as his invention the construction of a yielding 
pier or breakwater, which will elFectually break the force 
of the water, and, at the same time, yield to it, so that the 
violence of the waves will be less likely to take any disaen 
trous effect upon ii.— llnrolled in the Bolls Chapel Office, 
January y 1839.] 
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(To the Editor qfthe London Journal tf Arts.) 

Sib,— As an inquiry into the nature and properties of foci is 
One of great public interest, both as regards its value in the gene- 
ration of steam^ and in connexion with the arts and manufactures 
of this country, I make no apology for communicating the fol- 
lowing facts and observations through your valuable Journal, 

Being, through the Dublin Steam Company, extensively con- 
nected with steam navigation^ and having been instrumental in 
introducing it into Ireland, in aid of inland intercourse on the 
River Shannon^ my attention was drawn^ several years back, to 
the substituting turf, for coal, as a fuel for the steam -vessels, on 
the score of economy and convenience— coal being obtained with 
difllicnltyy and at a great expense ; while turf abounded in nume- 
rous districts along the hundred miles of that river, over which the 
steam-vessels daily passed. A further iuducement was, that itf- 
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adopliMi as a fuel tot steamers woaKi form a valuable abd pro<» 
filable aoarce of employment The result 6f the trial has been 
Satisfactory in every point of view. 

In the adoption of a turf fuel, no small inconvenienoei bow-^ 
ever, was experienced from its great bulk ; and, in wet seasoasj 
from its retaining so m.ach moisture as seriously to detract from 
its heating powers. My attention has long been directed to the 
remedying these two evils, by obtaining a more condensed and 
a drier fuel. 

Daring my investigation I was struck with the meagre accounts 
which books afforded of this valuable natural product, and the 
Httle attention which had been given to it by the scientific and 
practical men in this country, while, on the continent, there had 
been many experiments and much valuable inquiry both as to 
Its properties and varieties. As to the means of increasing its 
density, and thus remedying the evil of its excessive bulk^ nothing 
had been attempted, neither had any effort been made at impror-' 
ing the mode of preparing it for fuel ; yet these are objects of 
great importance. My attention was further drawn to the value 
of turf, or peat fuel, as it is called in England and Scotland, by 
the statement, that it had not only the power of giving an intense 
heat, and with great rapidity ; but that it possessed properties 
which gave it great value when applied to the various processes 
of metallurgy, and particularly in the working of irou when tha 
fuel comes in contact with the metal. ITiis led me to pursue 
the inquiry on another ground, namely, as being likely to supply 
an improved fuel for the uses of the furnace and the forge. 

The welUknown superiority and high-money value of *' char- 
coal iron," (iron manufactured by means of the heat from char- 
coal, and which is the leadmg peculiarity of Swedish iron,) gave 
a further stimulus to the inquiry. Coke prepared from turf^ aa 
being a pure vegetable charcoal, ought, it would appear, not only 
to possess heating properties analogous to those from wood char- 
coal, but to be equally free from those deleterious ingredients 
which abound in mineral coal. Such^ indeed, is the value and 
purity of the iron manufactured by the aid of wood eharooal^ . 
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preference to coal coke, aa adopted in Great Britaby that 'w^ 
find an extensive company now formed in the metropoVs, called 
the *' iDdia Steel Company/' established for the purpose of 
imparting iron manufactured by themselves in India by the meant 
of charcoal} in procuriog which they have there great facilities« 
and converting It into steel by the same material in this country. 
It is to be hoped that by such means the importation of SwediaU 
iron may ere long be rendered unnecessary^ 
. Of the use of turf coke in the working iron, many strong tea^ 
timonials from practical men were given in a tract presented to me 
by Lord Downshirci whose attention had long been directed to the 
means of rendering the Irish bogs more valuable. Its import** 
ance for the uses of the forge cannot be overlooked. Mjochf 
injury is sustained, not more from the use of inferior iron, than 
from the impurities of the coal and coke with which, in many 
parts of England^ we are compelled to work it* The extent of 
this evil and its consequences, cannot, it is true, be stated hi 
figures, but it is not less appreciable on that account. This is 
well known by all workers in iron and steel ; and when we find 
an important part of our machinery break, and probably do great 
mischief, we are apt to censure the workman, when we should 
rather lay the fault on the iron^ or the impore fuel with which 
he had to work. 

In pursuing the inquiry as to the manufacture of turf coke, I 
fell naturally into the common error of taking the lower portions 
of the bog in preference to those nearer the surface; and from thin 
circumstance, that the latter, on account of their lightness, ap- 
peared wholly unsuited to the purpose ; while the former, frona 
their greater comparative density, seemed alone available in pro^ 
ducing a coke which could stand the blast. From the lower 
strata a sufficiently dense coke could be formed, by the aid of 
suitable coking stoves ; but it was found to be so impure, and: 
impregnated with so large a proportion of incombustible end. 
deleterious ms^tter as to have an injurious effect on iron, from an. 
acid which it was supposeid to contain. From the upper strata/ 
and particularly where they were composed of bog mo«s» which i 
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had made bat little progress towards decomposition and solidi-* 
BcatioQ, I obtain an exceedingly pure carbon, giyiog a yery small 
per ceatage of nieless, and no injurious, matter. This upper 
portion of the bog, however, was of so light and porous a texture, 
and so apt to re-absorb moisture, by which its heating properties 
were much reduced, that it would scarcely repay the labour of 
ontting and saving, even for domestic fuel, while the lower strata, 
on the contrary, often approached the solidity of coal. Thi^ 
superior density had been acquired in some degree by tlie decom- 
position and consequent solidification of its vegetable fibre, but 
still more by the consolidation, through ages^ from the pressure of 
the superincumbent mass, often to the depth of twenty or thirty^ 
feet. But this great density, valuable as it may be, had been 
obtained at the expense of its purity and heating properties, by 
tl^e addition of many heterogeneous and incombusti ble substances t 
and whieh, pro tanta, and without reference to their chemical 
effects, deteriorate its calorific power and usefulness as a fuel. 

Without going further into this inquiry, it is enough for our 
present purpose' that we do find this difference existing between 
the upper and lower divisions of all bogs. This is well illustrated 
by Mr. Griffith, in his analysis of a part of the bog of Allen, of 
the depth of thirty-eight and a half feet, as given in the bog re- 
^rts. On examining his report, the upper portions, even to the 
depth of eight or ten feet, was stated as exhibiting so ^^ open- 
grained and fibrous a texture,*' that the different species of the 
mosses of which it had been composed were easily discernible ; 
the sphagnum palustre (the lightest of the bog mosses) predomi* 
Bating. This portion of the bog was of so low a specific gravity 
as 356 (water being taken at 1000) ; [and what is here important, 
yielding not more than one per cent, of incombustible ash. As 
he descended to the lower portions, he found the mass progres- 
sively increasing indensity, until it showed a " fracture conchoidal, 
lustre shining, with a strong resemblance to coal, and susceptible 
of a high polish ,-*\and further, that it was capable of yielding a 
'* very compact charcoal with internal lustre shining.'' He found 
its specific gravity increased from 856 up to 1236, but accom- 
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pauied with the drawback, that its incombuistible ash h&d also 
inortUused from One to tweoty per cent., independently of the in- 
jarions tendency of those substances with which it had become 
combined ; thus proving that as the bog gained in density, it lost 
in eombnsfsble ralne, weight for weight, and that even as a do- 
mestic fiiel it was bat seldom used, *' owing to the unpleasant 
smell it gave out when ignited4'^ ' 

I may here observe, that I have burned the compressed peat 
coke, which forms the subject of the following analysis, in a 
small room, in a stove resembling Joyce's stove/'standing on the 
table, for four days and nights successively, during which it was 
never extinguished, and without any perceptible unpleasant smell' 
or other annoyance. 

Now, having thus ascertained that the upper and lighter por- 
tions of the bog had the greatest purity and henting power, weight 
for weight, the diflicolty presented itself of combining density 
with purity, and which in the natural state do not co-exist. 

In this I have completely succeeded, having obtained a coke, 
from the lighter portions of the bog, possessing not only double 
the density of wood charcoal, and equal to that of coal coke, but 
possessing that purity which is so essential in the working of 
iron. To ascertain the relative values of the compressed peat, and 
peat coke, as compared with coal, coal coke, and charcoal, I had*^ 
a very accurate analysis made by that able eexperimentr, Mr. 
Everitt, and whose report I here subjoin : — 

REPORT OF EXPERIMENTS ON PRESSED PEAT, AND. ON. 

COKE MADE THEREFROM. 

Density. — ^The density or specific gravity of water 1000 

Compressed peat, the thinnest and hardest pressed. . 1 160 

Ditto, the thicker or less pressed 910 

Peat coke, the thinnest or hard pressed • • • 1040 

Ditto, the thicker or less pressed 913 

The resin fuel 1140 . 

The resin alone • 1110 

The hardest and dry woods, such as oak, ash, elm, 

vary from.,,.,.,. , 800 to 885 

VOL. XIII* 2 Q 
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And tbe Tigbter woods, such as poplar, 

pine, &c., from 4 383 ^^ 530 

Charcoal from hard woods, varies from .... 400 — 625 

Coals vary from 1160 —. 1600 

Hence we see that the hardest compressed peat is denser than 
the hardest woods, in the relation of 1 160 to 885 ; and compii«d 
with some of the lighter woods, nearly double. Further, that 
the coke prepared from the hardest compressed peat is nearly 
double the density of ordinary charcoal. In common practice, 
it is reckoned that 100 lbs. of charcoal occupy the same spaee 
in a measure as 200 lbs. of coke. The peat coke would, weight 
for weight, occupy the same, very nearly, as common coke. 

Calorific Power. — The next point of investigation was the 
Calorific power, as compared to coal, common coke, and 
charcoal. 

The usual method of making assays of this kind, is to bum 
weighed quantities of the respective fuels, and endeavour to as- 
certain how much water each respectively will raise a given 
number of degrees, or convert into vapour. But experiments of 
this sort, unless made on a very large scale, cannot lead to any 
comparable results. It is given in Berthier (Essais par la voie 
seche, vol. i. p. 289), as being the result of accurate experiments, 
that a given weight of charcoal will raise 78 times its own weight 
of water from 32® to 212®, or boil off in vapour 1 ly*^ its weight : 
which data do not differ materially from the results obtained 
on a large scale, by J. Parkes (see his paper in the *' Transact 
tions of Civil Engineers," vol. ii. p. 161). Now we know, from 
actual trial, that weighed portions of coke, charcoal, &c,, 
used under stills and boilers, holding only from 5 to 10 gallons 
of water, will not produce ^ of this effect. I am here convinced 
of the utter futility of trusting to any such experiments on a 
small scale, with the view of having any thing like an approxima- 
tion to the true relative values of fuel ; even in the best con- 
structed calorimeters, where only a pound or so of the fdd is 
consumed, it is very difficult to command uniformity through any 
two experiments. I was here induced to «dopt the meth6d re- 
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eommended by Berthier^ in his work, vol. i. p. S28, in ordtr to 
obtaki the relative valaes of these fuels. 

It is assumed, from the results of almost all experiments, that 
the absolute quantity of heat generated, during the. combustion 
of any fuel, is in exact relation to the quantity of oxygen con- 
tamed on entering into combination : hence, in order to ascer- 
tain the relative ealoriiiG powers of fuels, it is only, necessary to 
ascertain the quantity of oxygen each consumes in burning. 

The best mode of doing this, is to mix a weighed quantity of 
the ftiel with a slight excess of litharge (oxide of lead), and find 
what quantity of metallic lead is reduced. It is to be remarked, 
that this method cannot be applied to such fuels as contain any 
volatile matter, from Berthier (and which also agreed with some 
trials made by me on the same substances). 

10 parts of pure carbon, will give of lead • • 340 grs. 

10 parts of good wood charcoal, from .... 300 to 323 

10 partsof dry woods, from 120 — 140 

10 parts of good coke, ftom 260—285 

It may be here remarked, that assuming the principle, which 
is the fbi^ndation of this mode of assaying, to be correct in prac- 
tice, it is susceptible of great accuracy ; for, as every single gralti 
df carbon produces 34 grs. of lead, any error in estimating the 
lead is reduced to -^th in estimating the carbon. 

The following results are averages of two, and sometimes three 
experiments on the same fuel ; and in many cases the met^^Ilie 
lead Hi two consecutive trials did not differ more than 2 grs., 
which corresponds to only -ji^th of a grain of pure carbon. 
10 parts of the peat coke-^this was picked surface peat — gave 277 

10 parts of peat coke, lower strata 250 

10 parts of the pressed peat. 137 

The resin fuel, containing so much volatile matter, could not 
be tried in this way ; and its calorific value could not be ascer- 
tained from the difficulty of arriving at any satisfactory result, 
%xcept on ti large scale. 

The above numbers represent the relative quantities of heat 
^i«h can bi produced by the same quantHtes of ^ch of the 



SOO Oriffbutl Ckmmmiicaiion. 

ftiebf and in eases where quantity of heat alone is the oooiider* 
ation, these numbers will also represent their relative values. 

But intensity of heat is often of more consequence than quan- 
tity ; and intensity depends very much on the denaty of the fuel^ 
Thus, chetcoal can never produce so high a heat as coke ; and, 
in this respecty tlie denser peat coke and common coke are about 
equal. These comparisons are quite irrespective of any foreign 
matter being present which may be injurious to the quality of 
iron, where the fuel is used for reducing the metal from its ore, 
or for working iron by fire generally, or when it is used under 
iron boilers for generating steam. 

To see how far it was probable or not that the peat coke coiir 
tained matter likely to act injuriously in this respect, like stmie 
coke, portions were burnt in a variety of ways^ when aomlp huroue 
acid smell could, in any case, be perceived ; sulphur, or metallic 
sulphurets, are the usual ingredients in common coke, to whidi 
their corrosive effects on iron boilers is to be attributed ; and 
such coke, during burning, always give very perceptible quanti* 
jties of sulphurous acid gas. 

As the nature and quantity of ash is sometimes of importance; 
J have also investigated these points with great care. 

An average of two experiments, where 1000 grains of peat 
coke (made from the surface peat) were burnt, till all carbona-; 
ceous matter was consumed, gave ^hf ^^^ ^^^ quantity of ash of 
a light buff colour. 

100 grains of such ash contain common salt • . 3. 5 

Silica— sand and silica combined* 15.0 

Sulphate of lime • • • • 32. 5 

Garbouate of lime «• 43.25 

Magnesia, aud carbonate of magnesia, ......... 15.00 

Alumina 0.75 



100.00 
The ash contained no carbonate of potassa, and is remarkable 
for the large quantity of magnesia present. 
. Prgm my trials I son of opiiuon,p-^l{it^ That the paai coke exv 
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mined by me contains nothing which wouldy daring the Imm- 
ingy be more injuripus to iron, than wood chaicoal^ or the best 
coke— whether it be used to work iron, or under boUers for the 
generation of steam. 

2d. Iliat it is equal to the best coke^ weight for weight ; in 
heating power, a little inferior, weight for weight, to wood 
charcoal, where quantity of heat is the only consideration ; but 
where bulk of stowage and high intensity of heat are important 
considerations, it is superior to wood charcoal. 

liOndon, Jan. 18th, 1839. Thomas Eteritt, 

' 6y Torrington-square; 
or, Laboratory Medical School^ 
Middlesex Hospital. 

The above analysis was made on tnrf from Lancashire ; hot, 
from other experiments, I Bnd the turf from many of the bogs in 
Irdiand exceeding H in parity, and containing a mach smaller 
proportion of incombastible matter. 

In considering the foregoing report and analysis, the great 
density of both the peat and peat coke, though produced from the 
lighter portion of the surface tnrf, is remarkable, the compressed 
peat being thirty per cent, denser than oak wood, and double thi^ 
of the lighter woods, while the coke is double the density of 
^arcoal, and on a par with coal coke. 

I may here add, that this density which is so yaluable where 
intensity of heat is an object, may be still further increased^ and 
with little additional expense. 

This being the first time that the results of the litharge test* 
lis applied to- turf coke^ has been communicated in this country^ 
the yahie of which Berthier, in his elaborate and admirable essay on 
combustible bodies, has fully established, I may be permitted to 
say that its accuracy, and the small amount of practical error to 
which the process is liable, as shown by Mr. Everitt, gives it a high 
claim to our attention, although to persons not familiar with the 
nature of chemical tests, it may not be so self-evident. We here 
see that the extraordinary attraction which carbon has for oxygen, 
and the power which it thereby exercises of de-oxidizing metallie 
03(ides, renders the litharge test the most suitable for determine 
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ittg tibe iibsoltite parity and culorifie poweni af the varioas 
at feast ott a amall scale. The carbon, under a lagh temperatore; 
noiting with tha oxygen in porportion to its calorific powers ; 
while the lead, being thus deprived of that which is essential la 
its state of oxide, is preeipttaled in its para metallie form, the 
relative weights so thrown dawn representing the true com« 
bustible valnes of the several cokes. ^ 

It will be observed that Mr. Bveritt, in stating the qnanttty 
and intensity of the heat given out by peat coke, adds, that these 
are irrespective of the presence of any foreign matter which may, 
be iajariotti to tiic iron* Now, we know*that many foreign sob- 
atanoes do enter into the composition of coal and coke^ and do 
exiicise It very iujnrioas influence over iron and steel in the 
(amace and forge. In this respect the importance of tha peat 
poke becomes apparent j iron is not only aoonar brought by k 
to a welding heat» but it is foand to work softer, and with \$m 
of that scaling which is so injurious, particularly in tha oferatioa 
,of welding. 

These f^cts I have proved both iu the funiaee where laigi 
toiler plates are heated, and in the operations q{ the ibrgo wiMft 
.even the. worst iron was improved in quality* 

Jt is npt.aa uuimportapt consideration that peat aake may Ibna 

be produced from that portion of the bog which baa evw tiaM 

.rqjeQted as a domestic fuel, when a denser kiad is to be oblaiaed. 

.Again, that it is precisely that description of turf which mMk 

abounds in Ireland, and in most of the large b<^ distriets has 

hitherto been regarded as azv absolute incumbrance ; alike unfit 

for fuel and for conversion to agricultural purposes. This atiaai 

froui its extreme porousness and leviiy--*its b^iag so far remavdi 

from that decomposition which is essential to tha vegataltftt 

functions of all soils, and also to its ausceptibility of the axr 

,tre^le8 of excessive moisture, and excessive droiight*<»oveih 

charged in wet seasons^ and amounting to a mere caput tmrimm 

^in dry ones* 

The resin fuel, allc^ded to in the foregoing report^ is an artififial 
, coal foriped by an union of this peat cok^ aa4 b}tm»iA«iia cMlAir 
, vp to the peiQt af sataratloM. Of the vMi add pf^fisil^ «f.lU« 
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fytif M well «i of othor «dTaiitage» derivable from the ftppUca- 
tion of peatf I sball^ with your permisaioD, on a future occftaiom 
aabmit to your cooaideration. I aoi» ^c*^ 

C. W, WUXIAMS* 
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REPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. 

(Continmed from p. 240.) 

History and Conatraction of Weatminatcr Bridge, aoeompanied 

with detailed Drawinga. By F. Whithaw, M. Inst. C.B. 

This account of Weatminater-bridge haa been extracted from 
the very volnminouB documents in the Westmi&ster*bridge ofllee« 
aceeea to which was given to the author of this paper by the 
htndneaa of Mr. Swinburne^ the resident engineer to the bridge* 

Tbellrst act was pasaed in 1736, and empowered oertaiA com- 
miasionera to raise moniea by lottery. Three sitea were pitched 
upon; the Horaeferry, over against the Talace-yard, and over 
ligainat Woolstaple, which latter was finally fixed on. The 
scheme was yiolently opposed by the City of London and the 
Tliamea watermyen. The commiasioners selected a yery curiona 
and well-designed wooden aoperstructure* by James King; bnt 
bavifig determined that the bridge should be of stone, they ac-> 
cepted a proposal from Mr. Labelye to found one pier by means 
ef caissons, and which he had offered to build at his own expense. 

Thia bridge, so lasting a monument to the genius of Labelye^ 
j^onslsta of fifteen semi-circular arches, decreasing reguhrly in 
apan by 4 feet from the centre, which measures 75 feet, to the 
sixth arch on each side, whioh is 52 feet in span ; all the arches 
Spring from the line of low water of 1786. The whole distance 
between the abutments is 1068 feet, with 870 feet clear water- 
sray, and 198 feet solid. A peculiar feature in this bridge is^ 
that the spandils are formed of radiated Purbeck blocka with 
oceaaieiml bond atones^ and the interior filled with ballast and 
^ndibiah* . 
,. [The dittga of JMlr. Xabelyie was the fmly 4ne [to* If^ttg the 
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ibondstions of the piers under water^ and the application <tf 
caisBonfl far this purpose then first took place. The construction 
of these caissons and method of fonnding the piers by means- 
thereof, are fuUy described and illastrated. The piles were 
driven by an engine invented by Mr. Valoae, a watch-maker ; 
it was erected on a platform* fixed on the top of a barge, and 
worked by three horses walking round and turniog an upright 
shaft, on which was fixed a large cog wheel and a dmmy on 
which the rope was wonnd^ and passing by pulleys to the top of 
the gaide frames, was connected with a follower furnished with 
tongSy as in the common pile engine. The nnmber of strokes in 
an hour was aboat 150, at an elevation of 9 feet ; the weight of the 
ram 1700 lbs. The piles were generally cot off; the time occu- 
pied in cutting off a pile about 15 inches square and 10 feet 
voder water, being not more than a minute and a half. The coo' 
struction of the abutments and of the arches is fully described ; 
and th« quantity of stone employed in the middle 76-foot arch^ 
and the two adjoining 72-foot, is stated ; the expense of these 
three arches was 24,074/. 

The centres employed were on the principle of the diagonal 
truss; for the five middle arches three rows of piles were driven 
on each side to support the centres, and for the other arches only 
^wo rows. Each centre consisted of five ribs of fir timber, resting 
on transverse and longitudinal oaken plates. The five centres 

used on the Westminster side were afterwards used for the cor- 
responding arches on the Surrey side ; the striking of the cen« 
^res was first performed by means of circular wedges of a pe- 
culiar construction : this mode, however, from its expense, wag 
tttperseded by straight wedges. 

A most interesting portion of the history is that which relates 
to the 15-feet sunken pier. There was no piling under th^ 
caisson bottoms, and the removal of gravel of the bed of the 
river very near the pier in question, occasioned consequently a 
sinking. The progress and nature of the sinking are accurately 
detailed. The soath point had settled 14 inches, and the north 
point 13 inches ; and the sinking still going on, it was deter* 
niAed to remove, the superstructure above the Mosken pier ind 
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damaged arches : the sid&ing stiU continaedybat at last appeared 
to 8top» and the whole amoant was found to be 3 feet 4 inches at 
the north-west angle, and 2 feet 7 inches at the sooth-east angle, 
<rf the pier. Centres were erected under the two damaged arches } 
the adoption of which plan was recommended to the commis* 
sioners in the following words: '* If the pier should settle m^ch 
more« it is not in the power of any mortal agent or agents to 
hinder the arches from following it, as long as it is possible ; and 
therefore, in that case, the two arches, ii^stead of parting asunder^ 
and their materials falling into the river, and not to be taken up 
without a great expense of time and money, will be received, and 
their materials supported and secured, in order to their being re- 
gularly unbuilt." The pier, however, lightened as above described, 
did not continue to sink, and the weight over the piers was con- 
aiderably reduced by introducing segment arches over the 15^foot 
pi^r, and half arches over the adjoining piers, leaving a consider- 
f^ble void space beneath each. ^ 

Labelye presented to the commissioners several reports on the 
open joints, on the sunken pier, on the Surrey New-road, and on 
the completion of the works* These are most interesting, serv- 
ing, as they do, to exhibit the state of engineering at that time 
in the country. 

A detailed account is also given of the ingenious wooden sa- 
perstructure designed by Mr. James King, and of Mr. Batty 
Langley's design for a wooden bridge at the Horseferry. The 
author has also collected, at immense pains, the prices of nuk?) 
terials and of labour as paid in the erection of Westnuaater, 
bridge; he has also compiled a journal of works from the 
commencement of the undertaking to the time the bridge was 
opened. These most interesting and instructive documents are 
collected from the voluminous records deposited in the Brid^« 
Qffice. 

The paper is accompanied by. an atlas of elev^ dirawings, 
showing the site and all the details of the bridge, with fac*8iii|ile 
signatures of Charles Labelye the engineer, and Messrs^ Jelfe 
and Tufnell the contractors* . ; 

VOUXllU 2 R 
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GfmU$d In aeoHamd bHw$m 22d Dmmber, 1838, tmd 224 

JmMory, 1839. 



To Stephen Geary, of Hamilton-place, London, architect, for im* 
prorenenta in the preparation of fueL— 29th December. 

f^ William Brown, of Port Dandas, near Glasgow, in conse* 
qucBce of a communication from a foreigner residing abroad, 
for a flooring machioe, for planeing, redocing to an uniform, 
thickness and breadth, and grooving, feathering, or tongaeing 
wood need for flooring and other purposes.— 20th December. 

««- Henry Huntley Mohun, of Regent's-park, London, M.D., for 
improvements in apparatus for producing light and heat*— ^ 
29th December. 

•^ Joseph Davies, of Nelson-square, in the county of Surrey, for 
a composition for protecting wood from flame.— 4th January. 

— William Waiuwright Potts, of Barslem, china«mauofacturer, 
for certain improvements in machines applicable to the print- 
ing or producing patterns, in one or more colours, on metallic 
preparations, to be transferred to earthenware, porcelain, china, 
glass, metal, wood, cloth, paper, paper-mach^, bone, slate, 
marble, and other suitable substances. — 7tb January. 

— William Gossage, of Stoke Prior, in the county of Worcester, 
manufacturing chemist, for certain improvements in manufac- 
turing iron.— 12th January. 

— Joseph Fraser, of Halifax, Yorkishire, for certain improveraenta 
in the apparatus of machinery to be employed as centerings or 
supporters in the construction of bridges and arches, and in 
tunnels or other mining operations.— -14th January. 

4PM John Fowler, of Birmingham, for certain improvements in pre. 

' paring or manufacturing sulphuric acid.— 14th January. 

^— Richard Thomas Beek, of Little Stonham, Suffolk, <H>m- 

. muaioated from a foreigner residing abroad, for a new or im- 
proved apparatus or mechanism for obtaining power and 
motion, to be used as a mechanical agent generally, which he 
intends to denominate rotse viv»»— *14th January. 
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To Winiam Brindley, of Birmioghaniy paper-tray manufacturer, 
for certain improved arrangements in the constrnCtion of screw 
presses. — 17th January. 

— John Small, of the Old Jewry, London, merchant, communi- 
cated by a foreigner residing abroad, for improyements in the 
manufacture of thread or yarn^ and paper, by the application of 
certain fibrous materials not hitherto employed. — 21st Jannary* 

^^ John Thomas Betts, of Sraithfield-Gkrs, London, rectifier, 
communicated by a foreigner residing abroad, for improvement* 

* in the process of preparing spirituous liquors in the making of 
brandy. — 21st January. 

— Benjamin Ledger Shaw, of Henley, near Huddersfield, clothier, 
for improvements in preparing wool for and in the manufao* 
ture of woollen cloths, parts of which improvements are appli* 
cable to the weaving of otiier fabrics. — 2l6t January. 

— John Chanter, of Earl-street, Blackfriars, London, and Peter 
Berie, of Dundee, engineer, for improvements applicable to 
steam boilers. — 21st January. 
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To Samuel Clegg, of Sidmouth-street^ Gray^s-inn-roadj 
engineer, for a new improvement in valves, and the coli>- 
bination of them with machinery.— Sealed 3d January— - 
6 months for inrolment. 

To Henry Robert Abraham, of Keppel-street, RusseU- 
sduare, architect, for improvements in apparatus applicable 
to steam-boilers.— Sealed 3d January— 6 months for ior 

rolment. 

To Thomas Nicholas Raper, of Greek-street, Boho, 

gentleman, for improvements in rendering fabrics and 
feather waterproof.— Sealed 3d January— 6 months for in- 
rohnent. 



^Oi New PaietUi Sealed*. 

. To Abel Morrall, of Studley, Warwk*, needle makefi 
for certain improvements in the making or manufacturing 
needles^ and m the machinery or apparatus employed 
therein. — Sealed 3d January— 6 months for inrolihent. 

To Louis Mathurin Busson du Maurier, oC Lombard- 
street, gentleman, for improvements in the construction of 
Springs (or carriages. — Sealed 3d January — 6 months for 
inix>lment« 

To Miles Berry, of the Office for Patents, Chancery- 
lane, patent agent, for certain improvements in rotatory 
engines to be worked by steam or other fluids. — Sealed 
4th Januarv — 6 months for inrolment. 

V 

To Hickling Burnett, of Wharton-street, Bagnigge 
Wells-road, gentleman, for new and improved machinery 
for sawing, planeing, grooving, and otherwise preparing or 
working wood for certain purposes. —Sealed 8th January 
—^6 months for inrolment. 

- To Joseph Clisild Daniell, of Limpley Stoke, in the 
county of Wilts, for an improved method of weaving woollen 
cloths, and cloths made of wool together with other ma- 
terials.— Sealed 9th January— ^6 months for inrolment. 

To Moses Poole, of Lincoln's-inn, gentleman, for certain 
improvements in clogs. — Sealed 11th January — 6 months 
for inrolment. 

To John Howarth, of Aldermanbury, manufacturer, for 
certain improvements in machinery for spinning, roving, 
doubUng, and twisting cotton and other fibrous materials. 
—Sealed 11th January — 6 months for inrolment. 

To John Ashton, of Manchester, silk manufacturer, for 
an improvement or improvements in manufacturing plush 
of silk or other fibrous materials. — Sealed 11th January 
•*-6 months for inrolment. 

, To John Swain Worth, of Manchester, merchant, for 
an improved machine for preparing and cleaning wool for 
manufacturing purposes. — Sealed 11th January — 6 months 
for inrolment. 

. To William Newton, of the Office for Patents, Chancery- 
lane, civil engineer, for certain improvements in machines 
for drilling land, or sowing grain and seeds of different 
descriptions. — Sealed 11th January — 6 months for inrol- 
ment. 



^ To Francii^ Brewin, of the Old Kent-road, tanner, for 
certain improvements in using materials employed in taa* 
ning, and preparing the same for other useful purposes. — 
Sealed 1 1th January — 6 months for inrolment. 

To Rohert Logan, of Trafalgar- square, Esq., for a new 
cloth or cloths constructed from cocoa-nut fibre, and for 
certain improvements in preparing such fibrous material 
for the same and other purposes.— -Sealed 11th January^** 
6 months for inrolment. 

To William Ponsford, of Wangye House, Essex, gentle- 
man for an improvement in themanufacture of hats, and sA 
improved description of felt suitable for hats and various 
other useful purposes, and improvements in preparing the 
material or materials chiefly used in the manufacture of 
such felt — Sealed 12th January— 6 months for inrolment. 

To Edwin Martin, of the village of Brasted, in the 
county of Kent, plumber, for his invention of an improved 
method of laying coverings, composed of lead or other metal, 
on the roof of houses, or other buildings, with drains, 
whereby the part of the water falling on such roof, which 
would otherwise penetrate, is carried off, and rolls and 
seams are rendered unnecessary. — Sealed 12th January — 
6 months for inrolment. 

# 

To Joseph Burch, of Bankside, Blackfriars, calico-printer, 
for his invention of certain improvements in printing cotton, 
w^ooUens, paper, and other fabrics and material. — Sealed 
1 5th January — 6 months for inrolment. 

To William Witham, of Huddersfield, machinist, for 
improvements in engines to be worked by steam, water, 
or other fluids. — Seded 15th January — 6 months for inrol- 
taient. 

To Hugh Ford Bacon, of Fen Drayton, Cambridge, 
clerk, for an improvement or improvements in apparatus for 
regulating the flow or supply of gas through pipes to gas 
burners, with a view to uniformity of supply.— Sealed 17th 
January — 6 months for inrolment. 

To WiUiam Holme Heginbotham, of Stockport, in the 
county of Chester, gentleman, for certain improvements in 
machinery or apparatus for propelling boats or other vessels 
to be employed either for marine or inland navigation, and 
jfo' be worked by steam or other power. — Sealed 17th 
January 7—6 months for inrolment. 
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To Willitoi Newton^ of the Office for Patents^ Chan- 
cery-lane^ civil engineer^ for certain improvements in en- 
gines to be worked by air or other gases, being a com- 
munication. — Sealed 1 7th January-^6 months fbrinrolment. 

To Oglethorpe WakeUn Barratt, of Birmingham, metal 
gilder, for certain improvements in the process of decom- 
posing muriate of soda for the manufecture of mineral^ 
alkali, and other valuable products.*— Sealed 19th January 
— 6 months for inrolment 

To Joseph Gamett, of Haslingden, in the county of Lan- 
caster, dyer, for certain improvements in machinery or ap« 
paratus for carding cotton, flax, wool, or any other fibrous 
substances.— Sealed 19th January — 6 months forinrolment. 

To Richard Dugdale, of Thayer-street, Manchester, 
engineer, for a method or methods of increasing the 
security, tenacity, and strength of beams, axles, rods, and 
other articles made of iron and steel. — Sesled 19th January 
— 6 months for inrolment. 

To Caleb Bedells, of Leicester, manufacturer, for an im- 
{MTovement in gloves, stockings, and other articles of hosiery. 
— Sealed 21st January — 2 months for inrolment. 

To John Coope Hadden, of Bazing-place, Waterloo-road, 
civil-engineer, for improvements in machinery or apparatus 
for propelling vessels and boats by steam or other power.— 
Sealed 22d January — 6 months for inrolment. 

To George Stevens, of Stowmarket, Suffolk, brewer, for 
certain improvements in stoves. — Sealed 22d January — 
6 months for inrolment. 

To John Horrocks Ainsworth, of HaUiwell, Lancaster, 
bleacher, for certain improvements in machinery or appa- 
ratus for stretching, drying, and finishing woven fabrics^ 
Sealed 24th January— 6 months for inrolment. 

To Thomas Dowling, of Chapel-place, Oxford-street, 
gentleman, for improvements in preparing metals for the 
prevention of oxydation. — Sealed 24th January — 6 months 
for inrohncnt. 

To Robert Copland, of Courland, Wandsworth-road, for 
improvements in water-wheels.— Sealed 24th January^- 
6 months for inrohnent. 

. To Pierre J^an Isidore Verdun, of the 8abloBiere4iotd^ 
Leicester-square, gentleman^ for im|irotemeiitft in the nuh- 
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nufacture of starch ; and in machinery for preparing and 
in employing of the refuse matters obtained m such manu- 
&cture. — Sealed 25th January— 6 months for inrolment. 

To John Howard Kyan, of Cheltenham, Esq., and 
William Hyatt, of Lower Fountain-place, City-road, en- 
gineer, for improvements in steam engines.— Sealed 29th 
January — 6 months for inrolment. 

To John Hillard, of Bread^street, Cheapside, merchant^ 
for certain improvements in machinery or apparatus for 
making or manufacturing screws.— Sealed 29th January— 
6 months for inrolment. 

To WiUiam Lukyn, of Lower Cowley-house, Oxford, 
dentist, for certain improvements in applying and attach- ' 
ing artificial and natural teeth. — Sealed 29th January — 
6 months for inrolment. 

To Thomas Collette, of Aylesbury, in the county of 
Buckingham, for improvements in children's cots.-p»Sealed 
29th January — 2 months for inrolment. 

To Charles James Blasius Williams, of Half-Moon-street, 
Piccadilly, Esq., M.D., for certain improvements in two- 
wheeled carriages. — Sealed 29th January — 6 months for 
inrolment. 

To Robert Carey, of Breadgar, near Sittingbourne, in 
the county of Kent, gentleman, for certain improvements 
in paving or covering streets, roads, or other ways. — 
Sealed 29th January — 6 months for inrolment. 

To Frank Hills, of Deptford, in the county of Kent, 
manufacturing chemist, for his invention of certain im- 

f movements in the construction of steam boilers and of 
ocomotive engines.— Sealed 29th January — 6 months for 
inrolment. 
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Celestial phenomena, »©» FEB»vAay, issg. 



I Clock before the sun, ISm. 5S8. 
-^ > rises 8h. lim. A. 
— - ) passes mer. 2b. 4m. M. . 
-^ > sets 8b. 5Sm, M. 

£neke*8 Comet R. A. 19h. 

46m. dec. 27. 31. 
Ditto i)asse8 mer. 23b. Om. 
5 44 ^ stationery. 
14 99 $ ia desceudiog node. 

17 40 2^'s second sati. will im. 

Oecul. n Leonis, im. 10b. Ifoi. 
em. 10b. 53tn. 
ft 10,51 S in conj. wiib tbe }>.diff. of 
dec. 4. 32. N. 

18 46 >^ ststiouary. 
3 23 jf in Apogee. 

23.43 '4 in eonj. witb tbe ) diff. of 
dec. 3. 55. N. 
Occul. 50 Virgr., im. 18b. I8m. 
em. 19b. 25ni. 
( Clock before the son, 14m. I8s« 

— > rises morn. 

— - }) passes mer. 4h. 43m. M. 
-^ }> setB9b. 33iJi.M. 

Kncke'sComctR.A. 19b. 59m. 

dec. 27. 0. 
Ditto passes mer. 22h. 43m. 
22 59 9 greatest hel. lat. S. 

6 6 41 }) in a or last quarter. 

7 14 52 1^'s 6rst sttf. will im. 

8 3 16 h in conj. witb tbe > diff. of 

dec. 6. 54. N. 
iU CUrck be fore the sun, 14m. 33s. 

— > rises 5h. 42m. M. , 

-— ) pasEes mer. 8b. 52m. M. 

— }) sels Oh. 2m. A. 
Kncke^sComet K. A. 20h. 13m. 

dec. 26. 19. 
Ditto passes n er. 22h. 51m. 

II 17 48 $ in Aphelion. 

12 1 37 § in conj. with the }> diff. of 

dec. 2. .'>7. N. 
14 — Mercury R. A. 18b. 17ra. dec. 

22. 33. S. 

— Venus R. A. 22h. 45m. dec. 

9. 32. S. 

— Mars R. A. 12b. 2m. dec. 

3. 52. N. 

— Vesta R. A. 5h. 58m, dec. 

24. 20. N. 
-«• Juno R. A. 21h. Om. dec, 

10. 29. S. 

•^ Pallas R. A. 13b. 26m. dec. 

1. 15. S. 
ft— Ceres R. A. I3h. 45m. dec. 4. 

4. N, 

— Jupiter R, A, 13b, 9m. dec. 

5. 52. S. 



n, II. M. 

14 Satarn R. A. 16b. 32m. dec, 

20. 5. S. 
... Georg. R. A. 22b. 52m. dec. 

7. 57. S. 

— Mercury passes mer. 23b. Im. 
._ Venus passes mer. lb. 9m. 

Mars passes mer. 14h. 24m. 

..- Jupiter passes mer« 15h. 33m. 

— Saturn pssses mer. I8fa.-54m. 
3 28 Ecliptic conj. or new moon. 

16 11 $ in conj. witb the > diff. of 

dec.O. 5. S. 
18 31 ^ in conj. with the }) diff. of 

dec. 0. S3. N. , 

1 5 Clock before tbe suU, XiAy 288. 

— }) rises 8h. 2m. M. 

— )} passes mer. lb. 29ffl, A^ 

— D sets 7b. 12a. A. 
Kncke*B Comet R. A. 20b. 

26m. dec. 25. 36. 
Ditto passes mer. 22h. 45m. 
16 }> in Perigee. 

16 Vesta stationary. 

11 14 li. 's first satt4 will im. 

19 11 29 li's second satt will im. 

15 51 § ^^ conj. with Juno diff. of 
dec. 8. 23. S. 
Occul. 47 A riettSi im. 4h. 36m. 
em. 5b. 49m. 

20 Clockbeforetbesun, 14m. 58. 

— }> rises 9b. 20m. M. 

-« }) psssps mer. 5h. 49m. A. 

— 1) sets Ih. lOm. M. 
Encke's Comet R. A* 20b. 39m. 

dec. 24. 53. 
Ditto passes mer. 22h. S7m. 
7 50 }) in a or first quarter. 
9 36 Ceres stationary. 

23 13 7 2^'s first satr. will im. 

Ol-cuI. 47 Gemi., im. lib. 2m. 
em. 12b. 8m. 

24 Pul'as stationary. 

25 Clock before the' sun, 13m. 24s. 

— D rises2h. 7m. A. 

•— }) passes mer. lOh. 30 jq. A. 

— D sets 6h. 12m. M. 
£ncke*s CometR. A. 20b. 50m. 

dec. 24. 10. 
Ditto passes mer. 22b. 29m. 

26 14 3 2f. 's second satt. will im. 

27 12 25 2^'s third satt. will em. 

28 8 36 Ecliptic oppo. or O full moon* 
18 28 Tt in □ witb the Q. 

Occul. 'r Leonia, im. 16h. 57mm 
em. 17h. 31m. 
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No. LXXXIV. 



To Joseph Lincoln Roberts^ of Manchester, in the 

county palatine of Lancaster, merchant, for an invention 

of a certain improvement or certain improvements in 

looms for weaving, being a communication from a certain 

foreigner residing abroad. — [Sealed 15th April, 1837.] 

These improvements in looms for weaving apply particu- 
larly to those looms which are intended for the purpose of 
weaving knotted counterpanes and such other figured 
fabrics as may be woven by the said machinery, where the 
warp or weft is raised from the surface in knots or loops, 
in order to compose or form a pattern upon the surface of 
the fabric ; and my improved loom properly consists of two 
parts or divisions ; first, that which weaves the cloth or 
forms the fabric; second, that by which the figures are 
wrought. 

The first part or division of the loom is described as 
follows : — The frame consists of four upright posts a, a, a, a, 
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see figs. 1^ 2, 3, and 4^ Plate XIV. ; b^ b, b, b, are cross 
rafls, which connect the posts together ; c, c, c, are cross 
horizontal rails for the same purpose of connecting the 
ends of the framework ; r, is a platform for the weaver to 
stand upon ; dy represents the beam or roller on which the 
yam is wound before weaving ; e, e, are weights suspended 
by friction straps^ passing over the heads of the beam d, to 
keep the warp at a proper degree of tension, and to allow 
it to unwind as fast as it is filled by the woof, when beaten 
up by the lay ; yj is a roller, over which the yarn passes to 
change its direction; ^, is the breast beam, over which the 
cloth passes ; A, is the cloth roUer, for receiving what has 
been completed ; i, is a ratchet wheel and pinion ; i, is a 
lever for communicating motion from the lay to the cloth 
roller j i, *, are catches to secure the roller while the lever 
i, is acted upon by the lay 5 /, /, are treadles, which are 
acted on by the weaver's feet; m, m, represent straps, 
which communicate motion from the treadles I, ly to the 
straps Cy Cy which shafts continue the motion by means of 
the bevel gears /?, py to the rollers g, g; r, r, are straps, for 
connecting the rollers g, y, with the heddles which raise 
and depress the warp to receive the shuttle ; f, /, are straps, 
by which the heddles are suspended from the roUer $, sup* 
ported by the stands w, u. The roUer 5, turns on its axis 
in opposite directions as the heddles ^e raised or de? 
pressed; v, is the axis on which the lay vibrates. The 
supporting parts of the lay, called swords, appear iiiWyWi 
a?, is a cross rail between the swords; y, represents the 
race beam, upon which the shuttles slide, and to which the 
lower edge of the reed is attached ; Zp is the top shell of the 
lay, which receives the upper edge of the reed; py py 
are rods, bent as represented in the drawing, with their 
extremities made fast to the post a, and th^ cross rail b ; 
g, Qy are stands screwed to the race beam^ pl^J^^ ^^ ^^ 
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rodsj^^j^: r, r, represent springs encircled on the rods 
jj^yf^l one extremity of each spring abuts against the pin 
inserted in the rods p^ p ; the other extremity presses 
against the stands q\ (f. The object of the springs is to 
counteract the weight of the lay, and render it more 
easily moved by the weaver : f?y ^, are studs, extending 
from the breast beam g^ to prevent the lay passing beyond 
a given point, when it is brought forward to beat up the 
woof. 

The double shuttle boxes are visible at o* ; 6, J, are the 
pecker rods or spindles, made fast in the stands c*, c*, on 
which the peckers or drivers £p, <P, sUde; e*, c^, e*, are 
pecker strings, which connect the drivers rf^, rf^, with the 
handle/*. The drivers are driven forward alternately, by 
the weaver grasping the handle y, the force of which mo- 
tion lodges the shuttle in the box at the end of the 
lay, opposite to the driver that is drawn forward; 4?, y,Are 
pulleys with springs encircled on their axes. The object of 
the springs and pulleys is to take back the peckers after 
they have been drawn forward by the weaver ; z*^ jar, are 
strings, which connect the peckers with the pulley Xy y. 

From what has been explained, it would appear that only 
one shuttle would be put in motion ; but as two are em- 
ployed, an apparatus is added by which they are brought 
alternately before the drivers rf', cP, being described as fol- 
lows: — g^ g^ are V^s, upon which the shuttle boxes sUde with 
a horizontal reciprocating motion s Ky Uy are screws to regu- 
late the degree of motion of the shuttle boxes ; i', «^, i% t*, 
represent arms extending from the shaft y, with their lower 
extremities passing through mortices made in pieces of . 
iron P, /', screwed at the bottom of the shuttle boxes ; 
**> Vy are stands which support the shafts/; 6% repre- 
sents the handle which the weaver grasps, and by giving 
tor it an oscillating motiou; sjiifts th^ boxes^ 
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We now come to the second part or division of the loom^ 
which accomplishes its object by three principal opera- 
tions: first, that which regulates the variations in the 
pattern or figures, adjusts the springs and stop bar, 
raises the hooks or dents, and prepares the woof to be acted 
on by them ; second, that which sinks the hooks to form 
the knots which compose the figure ; third, that which re- 
leases the hooks from the knots, and allows them and other 
parts of the machinery to return to their former positions. 

The first operation is described as follows: — a, is a 
pulley revolving on the first shafl b^% receiving motion 
fix>m the millwork by the belt c, and giving motion to the 
machinery to produce the first operation, when the clutch 
«P^ connects it with the shaft y^. The clutch d", by its 
reciprocating motion through the chuck y*^^, which is made 
fast to the shaft p^^y connects and disunites the shaft 6^% 
with the pidley a^' : motion is given to the clutch cP\ to 
form this connexion, by the shifting rod g^\ which the 
weaver grasps at the ball A^^, and sUdes in the stands t'% i*', 
towards the right. This gives motion to a lever, whose 
long arm /, is connected with the rod ^% by means of a 
mortice, through which it passes. The shaft k^% turning 
on bearings in stands P^ ; /, is the fulcrum of the lever ; m^% 
is the short arm which, by pressing against the spring «^^ 
overcomes its elastic force. The upper part of the spring 
is made fast to the cross rail o'^, while its lower extremity 
plays in a groove in the clutch (P^ : p^% is a spring attached 
to the spring n^% and locks or catches on the stand g*% 
when the clutch (P^y is brought in contact with the studs 
extending from the pulley (^% and thus secures the con- 
nexion between the pulley a^% and the shaft d^^ ; r, repre- 
sents a cogged wheel, which takes into the cogged wheel 
9*% and revolves the shaft f% on the axis. Attached to the 
shaft t^% are three wipers or cams, from which the three 
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principal motions of the first operation are derived. The 
first motion has for its object to regulate the variations 
made in the pattern or figure, which is effected in the fol- 
lowing manner: — The arm w'', receives an oscillating 
motion from the wiper vi'^ and turns the shaft w ; on its 
axis ^^ a?'^ are arms, extending from the shaft v/\ which 
oscillate as the shaft rv*^, turns on its axis alternately in 
different directions : y'^, y^\ are connecting bars, which 
communicate the oscillating motion from the arms ai^% a?", 
to the prism frame z"' : o^^ is the axis on which the prism 
frame vibrates ; f\ represents a spring, attached at one 
end to the bar y'^, and at the other extremity to the cross 
rail c. The object of this spring is to take back the prism 
frame after it has been drawn forward by the cam v^^ ; by 
represents a four-sided prism, having as many holes bored 
in each side as there are knots to be raised in any thread 
of the woof^ and to correspond in number with the hooks 
or dents which act on the filUng. It also has projecting 
points or teeth m', i^, 2^ ; the object of which is to enter 
holes made in the pattern card, so as to bring the remain- 
ing holes in the pattern card directly over the holes in the 
prism : c3, is a double pall, shaped as seen in fig. 11, and 
vibrates on a pin which connects it to a stand on the frame- 
work of the. machine. 

The prism is made to tm*n one quai'ter revolution at each 
oscillation, by means of the upper hook of the double pall 
c 3, retaining one comer, while the other part is carried out. 
When the figure to be woven is half completed, it is neces- 
sary to reverse the motion of the prism, tp turn back the 
pattern card. This is effected by attaching a spring to the 
projecting arm of the double pall c 3, which brings the 
lower hook of the double pall c 3, to act on the prism. The 
hooks of the double pall 3^ turn the prism, by acting on 
the friction rollers of a wheel rf3, on the extremity of its 
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axis, lliis wheel may be constructed of two parallel plates^ 
having four holes drilled in each opposite to each other^ 
and corresponding in position with the corners of the prism^ 
to serre as bearings for four small cylinders or friction 
rollers^ which serve the same purpose as the teeth of a 
ratchet wheel : 6 3^ is a piece of iron or other metal, shaped 
in the form of a T, and moving in proper supports attached 
to the prism frame ; fS, is a spiral spring, encircled on tht 
upright part of the T, eS, and forces it against the friction 
rollers in the wheel ^3, to prevent the prism from turning, 
except by the action of the hooks of the double pall cB; 
ff^>ff^yff^9 represent as many horizontal wires as there 
are holes bored in each side of the prism : they are so ar- 
ranged as to sHde in holes drilled in the plates of iron h 3, 
i 3, J 3, screwed to the cross rails ^ 3, / 3. Between the plates 
of iron, screwed to the cross rail A 3, a spiral spring m 3, is 
encircled around each horizontal wire ffSy ffSy ^3, and 
attached thereto at one end by a pin inserted in the hori- 
zontal wire ffB. This pin also serves the purpose of a 
shoulder, to prevent the return of the horizontal wire be- 
yond a proper distance. The opposite end of the spring 
mSf abuts against the plate of iron ^ 3 : this spring yields 
to any gentle pressure on the end of the horizontal wire ff 3, 
projecting beyond the cross rail /3, and returns to its place 
again when that pressure is removed. In the end of each 
horizontal wire projecting beyond the cross rail * 3, is an 
eye, through which a wire n 3, passes, hooked at one end, 
and arranged vertically over the lifting bar s 3. The wire 
n 3, is more particularly described hereafter. 

The ends of the horizontal wires projecting beyond the 
cross rail Z3, are so arranged as to ^tar the holes of the 
prism as it swings towards them. If this was the whole of 
the apparatus^ it is evident that the prism b 3, could pro- 
duce no effect on ^he horizontal wires y 3, ^6, foif the ends 
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of them being receiyed at each swing of the priem into the 
corresponding holes pf the prism^ all pressiire on the same 
would be ft^oided. 

If we cover each face of the prism as it is brought sue* 
cessivelj against the ends of the horizontal wires, with a 
piece of pasteboard o B, called a pattern card^ pierced with 
hples corresponding to those of the prism^ and opposite to 
oertion of the horizontal wi^eS;, which it' may be necessary 
to have remain at rest^ it is evident that all the other hori* 
^onisl wires will be pushed forward ; thus withdrawing the 
hooked wires nS,nS, with which they are connected^ from 
tl^e action of the lifting bar^ whicfa^ when raised, will carry 
up with it only those hooked wires n 3, nS, which have not 
been pusfhedback^ or^ in other words, those the horizcmtal 
wires of which were opposite to the holes in the pattern 
card 3. Thus^ ^xlJ variation may be made in the figure 
or pattern^ by a corresponding variation in the pattern card. 

The object of the next motion is to raise the hooks^ and 
prepare the woof to be acted on by them. This is acccvnt 
Pushed as follows i—rAn oscillating motion is given to the 
wn j} 3i by the wiper or cam g 3 : this turns the shaft rS, 
pj^ its axis, and raises the lifting bar s 3, which is conniected 
toth.e ^haft rSy by the arms t3, and the bars u3, ii3. 
When the lifting bar s S, is raise4> it carries with it those 
hooked wires nS^n^, which were not pushed forward by 
the horizontal wires, as before described. The hooked wirei| 
n3,n3, are connected with a joints with the levers v 3^ v 3^ 
and rai^e those ends of them to which they are attached'^ 
wS^fWS, are the fulcra on which the levers turn ; xS, re* 
presents arrack having suitable guides, between which the 
ends of the levers are inserted, and play during their mo. 
tion- up and down; ySypS^yS, represent vertical wiresj 
which are attached at their lower ends by a hinge joint to 
the levers i; 8^ v3^ and at their Mpper ends to the hodks ov 
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dents zSy zS. They communicate motion from the levers 
vB^vSy to the dents or hooks zS^ z3. The hooks z3^ zS, 
compose every fourth dent of the reed^ and are made to 
slide in the bands of the reed vdth a vertical reciprocating 
motion. 

The moveable hooks zSy z3, are more particularly 
shown in fig. 6^ and are shaped and formed as therein seen. 
On each side of the hook is a piece of copper or other 
metal a 4^ bevelled at the top^ its object being to separate 
the threads of the warp when the hooks' are raised^ so as to 
prevent any accident which might occur by the points of 
the hooks catching the threads of the warp while going 
down. The reed is similar in construction to those in 
common use in other looms^ with the e:!(:ception that next 
to every third dent is placed one of the moveable dents 
which act on the woof or filling. The number of moveable 
dents^ and^ of course^ the number of fast dents between 
them^ are regulated by the kind of fabric to be manufac- 
tured : thus^ instead of three fast and a moveable dent^ as 
above mentioned, there may be four or more, at pleasure^ 
and a moveable dent next in order, as seen in fig. 4, where 
d 4, ft 4, i 4, represent the fast, and z3, the moveable dents. 
The construction of the reed, or that part of it which 
relates to securing the dents, differs somewhat firom the 
mode usually adopted in reeds in common use. There are 
two strips or bands of iron at the upper and lower edge of 
the reed, between which the ends of the dents are inserted. 
A notch is formed on the under and upper edge of each 
band on either side of each moveable dent ; the dents are 
then secured in the bands by means of a wire properly 
wound between them around the bands, which being re- 
ceived into the notches, prevents the moveable dents fcom 
becoming misplaced by the operation of the loom or other- 
wise: the fast dents are soldered or otherwise fastened 
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together at the top, to prevent their dropping out in case 
they are not made secure by the wire wound between them. 
An arm c 4, similar to the arm 1 3, extends from the 
shall r 3, (being hid in the drawing by the arm ^3.) At- 
tached to the arm c 4, is a strap rf 4, which when the strap 
r 3, turns on its axis, communicates motion to the pulley 
e 4 ; fAy represents a spring, which locks or catches into 
a notch made in the circumference of the pulley e 4, when 
it has completed that part of a revolution it is caused to 
make by the strap rf4, and prevents it from turning when 
the strap £^4, is slackened, as the shaft r 3, turns to depress 
the Ufting bar 5 ^ : ^ 4, is a strap which communicates 
motion from the pulley e 4, to the shaft A 4 ; t(7 1, is a small 
pulley on the axis of the lay to guide the strap g 4, so that 
during the vibrations of the lay it shall preserve an uniform 
tension. Attached to the shaft h 4, are three wipef s or 
cams i4y i4f i4, which impart an upward motion to three 
vertical rods ^ 4,^4,^4, placed over them; attached to the 
top of the rods is a piece of metal k 4, called the race piece, 
which is raised by the rodsj4,y 4, to touch the lower shed 
of the w^arp while the moveable dents or hooks are acting 
on the fiUing grooves /4, /4, are made in that edge of the 
race piece presented to the reed, corresponding in number 
and position with the moveable dents, the hooked parts of 
which pass through the grooves as the dents move up and 
down in the bands of the reeds. The race piece k 4, sup- 
ports the woof as it is acted on by the hooks, and thus 
makes the knots of an uniform length : ^ 4, is a strap which 
receives motion from the pulley e4, and communicates 
it to the shaft n 4, by the means of the arm a 4, to which 
it is attached; n 4, is a shaft extending horizontally across 
the loom, supported by the stands j3 4, ^ 4, To this shaft 
are attached the pieces of metal y 4, y 4, shaped and formed 
as seen in figs. 4, and 5. Attached to their upper surface 
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are upright pieces r4f r 4^ to serve as supporters and 
guides for the wires s4, »4 : the wires s4y s4y slide in 
holes in the top of the pieces r 4> r 4 : / 4^ / 4, are arms 
affixed by a screw to the wires $4, « 4^ -find slide in slots 
made in the pieces of metal p4yp4; t« 4^ is a spiral springs 
which encircles the wire between the arm t4, and the 
upright piece r 4 ; t;4^ is a lever^ whose fulcrum is at to 4, 
having one arm jointed at a? 4^ to the piece y 4. The joint 
w 4y is so constructed that the piece y 4^ cannot fall below 
a horizontal line: r4^ is a projection from the shaft n4'; 
and a 5, is another from the race beam yi 6 5, is a spiral 
springs with one end attached to the lever t; 4, and the 
other to the breast beam ; c 5^ is a spiral spring, encircled 
around the shaft n4, having one end attached to the shafts 
and the other to the breast beam. 

The object of this apparatus is to push the filling under 
the hooks to be acted on by them to form the knots ; this 
is eflfected as follows : — ^The strap m 4, brings down the 
apparatus to a level with the top of the race beam, thereby 
causing the points of the wires ^ 4, ^ 4, to pass down behind 
the woof; at the same time the shaft n 4, turning, allows 
the short arm y 4, of the lever t^ 4, to fall to a horizontal 
|)Ositlon : the lay coming forward, until it meets the stops 
rf8, rf 8, projecting from the underside of the pieces of 
metal 9 4, g 4, causes the projection a 5, to strike against 
the side of the arm y 4, which pushes the other arm of tha 
lever and the wires *4, «4, forward towards the reed, car- 
rying the filling along with it under the hooks. 

The third motion adjusts the stop bar and the springs^ 
which support and prevent the levers from falling by their 
gravity when the lifting bar, by which they are raised, re- 
turns to its place. The arm e 8, receives motion from the 
wiper or cam d 5, and turns the shaft e 5 : gS^ g^y^Q con- 
necting bars, jointedat one end of each to the arms /5,/5, 
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and at the other end to the levers A 5^ A 5 ; 1 5^ • 5^ are up- 
right rods^ which slide with a vertical reciprocating motion^ 
in suitable stands^ and serve to support the stop bar/ 5. 
This stop bar/ 5, receives the ends of the levers as they 
are forced down by the cylinders^ and regulates the degree 
of motion thus given to the hooks or dents zZ^zZi kb^kS^ 
represent springs arranged vertically before the levers v 3, 
and made fast at the bottom to the stop bar/ 5« The ends 
of the levers vSyV^y rest upon the ends of the springs^ and 
are supported by them. The springs yield to any upward 
pressure made on the opposite ends of the levers v 3^ and 
allow them to sink down to the stop bar. When the levers 
strike the stop bar/ 5^ the shoulders of the springs lock or 
catch on the ends of them^ and prevent them from being 
raised by the resistance of the woof^ as it is acted on by the 
moveable hooks or dents zB, As the hooks are forced 
down by the motion of the levers, they act on the woof, and 
force it into their corresponding grooves in the race piece, 
thus making the knots which compose the pattern or figure. 

The cams or wipers on the shaft 1 4, are so shaped as to 
give the three principal motions o£ the first operation rela- 
tively as follows : — The prism is first brought forward to 
push back the hooked wires; then the lifting bar, the 
springs, and stop bar rise up simultaneously, and imme- 
diately as the lifting bar arrives at its destination, it returns 
again to the place from whence it started ; when the lifting 
bar has descended, the prism returns to its former position. 

The first operation being completed, the stud z 6, pro- 
jecting from the cogged wheel s 4, unlatches the springs 4, 
thereby releasing the spring n 4y which^ by its elastic force, 
withdraws the clutch d4y from the studs extending from 
the pulley a 4, and thus destroys the connexion between 
the pulley a4, and the shaft b4. After this connexion is 
destroyed^ the stud a 7? projecting from the cam or wiper 
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V 4, strikes against a shoulder projecting from the upright 
bar b 7 9 and prevents the cams from passing beyond a given 
poipt by their momentum. As it is evident that so much 
of the woof must draw in from the shuttle as is required, 
to form the knots^ it is necessary, in order to prevent the 
moveable dents from cutting it off by the downward mo- 
tion, that each should act on the woof successively, that is> 
one after the other. 

The second operation of the machinery accomplishes the 
above object, and may be understood as follows : — /5, is a 
pulley, which revolves on the shaft m 5, receiving its motion 
from the millwork ; « 5, is a clutch, which slides with a 
horizontal reciprocating motion, and connects and dis- 
unites the pulley 75 ; with the shaft m5, motion is given 
to the clutch n 5, to form this connexion by means of the 
shifting rod o 5, which the weaver grasps at the ball p 5, 
and slides towards the right : this moves a lever, whose 
long arm q 5, is connected with the rod 5, by means of a 
mortice, through which it passes. The shaft v 5, is the 
ftilcrum ; « 5, is the short arm which passes against the 
spring u 5, and overcomes its elastic force. The spring u 5, 
is made fast to the post of the frame, with the other extre« 
mity playing in a groove in the clutch n 5 ; and v 5, repre- 
sents a lever which extends across the loom, with its 
fulcrum w 5, in the centre, fig. 8, attached to the frame 
07 5, is a spiral spring, which exerts an upward force on that 
arm of the lever to which it is attached. When the spring 
u 5, is acted on by the short arm s 5, to bring the clutch 
tt5, in contact with the pulley / 5, the lever v5, is drawn 
upward, and abuts against the stud z 5, extending from the 
side of the spring u 5, and thus secures the connexion 
between the pulley / 5, and the shaft m5: a 6, 46, cS,- 
represent cylinders, which are arranged horizontally across 
the loom in the frame d6y resting on the cross rails ^, 6f 
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e6, e6, e6, are stands, which support the ends of the axisr 
of the cylinders; f^yf^y represent teeth or spurs, which 
are inserted in suitable positions relative to each other in 
the surface of each cylinder. When the cylinder a 6, re- 
volves on its axis, the first tooth or stud in the cylinder 
a 6, strikes the first or outside of the series of levers t? 3, t? 3, 
and forces the reverse end down to the stop bar : the tooth 
inserted next in order to the first strikes the second lever 
at another instant of time, and so on, until each tooth has 
acted on the corresponding lever, and forced each move- 
able dent connected with it successively into its correspond- 
ing groove in the race piece, and formed the knots. 

For all the purposes of the loom, one cylinder only would 
be necessary, provided we could make use of one of a 
suitable size. It will be seen, as each tooth on the surface 
of the cylinder must be at a certain distance, both horizon- 
tally and longitudinally, from the next succeeding tooth ; 
and as their longitudinal distances apart from their centre 
must be equal to the distances between the centres of their 
corresponding levers, and as each tooth is obliged to move 
through a certain arc of a circle, to give a suitable degree 
of motion to the lever on which it acts before the next suc- 
ceeding tooth begins to act on the next succeeding lever, 
that, where a great number of levers are employed, the 
cylinder must be very large ; therefore, we make use of 
three or more, according to their size, or the width of the 
loom. The first of these cylinders, on completing its revo- 
lution, is succeeded by the revolution of the second; which 
last, as soon as completed, is succeeded by the revolution 
of the third cylinder: each cylinder must perform an entire 
revolution before the other commences, in order that the 
action of the teeth of the second cylinder shall not take 
place until that of the first is fully completed. On the end 
of the axis of the first cylinder is fixed a dog or piece of 
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metal wiHx a projection from its end^ or a pin inserted and 
projecting therefrom. To the end of the axis of the second 
cylinder, which lays directly against the end of the axis of 
the first, is afGxed a circular plate, having a projecting rim; 
in this rim is formed a slot or opening, of such a size as to 
allow the end of a cHck, the reverse end of which vibrates 
on the axis, to move through a sector of a circle, which, in 
reversing the motion of the cylinder, would be lost by the 
dog and click if the dog struck, as the cyUnder a 6, revolves 
in either direction against a fixed stud or projection from 
the plate. 

It will be seen by the construction of the dog and click, 
that when the motion of the cylinders is reversed, the click 
is in a certain position against one end of the slot, and that 
when the cylinder a 6, moves in an opposite direction, the 
dog comes round and strikes against the opposite side of 
the click, which moves forward to the opposite end of the 
slot, and allows the centre of the dog to complete an entire 
circumference of a circle before it moves the cylinder J 6 : be- 
tween the second and third cylinders are also another dogand 
plate similar to the one above described. The first cylinder, 
on completing its revolution, communicates motion to the 
cylinder b 6, which, after acting on all the levers corres- 
ponding with its teeth, in a similar manner to the first 
cylinder, or, in other words, when it has completed one 
entire revolution, communicates motion to the cylinder c 6. 

The cylinder c 6, operates on the levers similarly to the 
aforesaid cylinders, and when it has completed its i^evohi- 
tion, the stud ff 6, in the end of the piece of metal h 6> acts 
on the lever i 6, which, by means of the connecting wire 
J 5, raises one arm of the lever v 5, depresses the j*ev^se 
arm, and releases the spring u 5, which, by its elastic force, 
withdraws the clutch n 5, from the studs extending &om 
the pulley / 5, and destroys ^e coimexian betw^^m &e 
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pulley I5y and the shaft m 5 : ^ 6^ is a catchy which receives 
a shoulder of the stop m 6, and prevents the cylinders from 
turning beyond a given point by their momentum, after the 
connexion is cut off between the pulley 1 5, and the shaft 
m5; /6, is a vertical lever, whose fulcrum is connected 
with the framework, and its lower end with the said catch 
46 : the object of the lever i6, is to withdraw the catch 
k 6, from the shoulder of the stop m 6, in order to allow the 
revolution of the cyUnder when it is again employed to act 
on the levers. The lever /6, is put in motion by means of 
a stud attached to the connecting bar y^^ y n 6, is a spring 
attached to the catch k 6, to prevent the catch k 6, from 
returning under the shoulder of the stop m 6, and prevents 
the cylinder c 6, from rebounding, when the shoulder of the 
stop m 6, strikes against the catch k 6, as above described : 
p6yp6, are springs having one extremity of each attached 
to the stand q 6, and the other end of each connected with 
the catches Ar 6, o 6, to bring them under the shoulders of 
the stop m 6. The cyhnder a 6, is prevented from rebound- 
ing by means of a stud r 6, projecting from its right end, 
which strikes against a projection s 6, from the upper side 
of the lever u 6, whose fulcrum is at 1 6. The lever u 6, is 
held up by a spring attached to it and the framework. 

The third operation, which consists in releasing the 
hooks from the knots, and allowing them and other parts 
of the machinery to return to their former positions, is de- 
scribed as follows: — The weaver presses his foot on the 
ireadle vG^ and raises the stop bar^S, which acts on the 
ends of the levers v 3, v 3, resting upon it, pushes them 
Upward, and the moveable dents connected with them. 
But before the weaver presses his foot on the treadle v 6, 
he crosses the threads of the warp to secure the knots, and 
prevent the hooks, during their upward movement; from 
carrying any portion of the filling with them. The lay is 
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then moved back to cany the hooks away jfrom the fillings 
that they may not act on it when they return down to their 
places. The weaver next removes his foot from the treadle 
V 6p and allows the stop bar to descend^ which is assisted in 
.its motion downward by the action of the spring a? 6 : y 6, 
is a bar attached to stands made fast to the stop bar^ and 
arranged horizontally over the ends of the levers t;3^ t;3^ t;3. 
The object of the bar y 6^ is to ensure the downward motion 
of all the levers v 3, should any of them be obstructed by 
.the hooks connected with them binding in the reed or warp. 

As the weaver pushes down the treadle v 6, he performs 
two other operations : the first brings down the race piece 
k 4, and raises the apparatus which guides the woof under 
the hooks ; the second releases the cams from the stop bar 
b J, turns them a Uttle to allow the arm e S, to pass down 
to its lowest position on the cam. 

The depressing of the race piece k 4,, and raising the 
.apparatus which guides the woof under the hooks^ may be 
described as follows :— The arm c 7, moving with the shaft 
e 5, presses on the springy 4, and releases it from the pulley 
e 4. The spring c 5, being thus relieved, acts on the shafl 
n 4, and causes the apparatus which guides the woofs under 
the hooks to fly upward ; at the same time the springes, 
draws down the belt ^8, and thus turns back the shafl 
h 4y and cams i 4, and allows the race piece to fall by its 
own gravity. 

The releasing of the cams from the bar b 7y and turning 
them a Uttle to allow the arm e 8, to pass down to its lowest 
position on the cam, is thus described: — The wiper dj, turn- 
ing with the shafl c5, acts on the upright bar bj, pushes it 
off, and releases the stud a 7, from the projection on the bar 
i 7 : the bar b 7, by means of a hook e 7, jointed to the top of 
bar b 7, which locks on a stud extending from the wiper 
V 4, turns the cams or wipers a little on their axis, and 
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allows the arm e 8^ to pass down to the small part of its 
cam when the weaver removes his foot from the treadle v 6, 
to sink the hooks. 

As the weaver removes his foot from the treadle v 6, two 
other operations are also performed ; the first is to reUeve 
the projection s6^ of the lever ttG^from the stud t; 6^ to 
allow the revolution of the cylinder a 6, when its motion is 
reversed ; the second is to form a connexion between cer- 
tain parts of the machinery to communicate a reversed 
motion to the cyhnders aSy b6. The projectioiT^ 6 of the 
lever u 6y is thus relieved from the stud r 6, As the dhaft 
e 5, turns, the arm/7j presses downward the bent end of the 
lever u 6, and releases the stop r 6y from the projection s 6. 

The mode of forming a connexion between certain parts 
of the machinery to communicate a reversed motion to the 
cyUnders a 6, bS^is thus described:— On the shaft e5,is 
fixed a projecting arm g 7, having in its end a tongue h 7, 
acted on by a spring i 7^ in ^ similar manner to a blade and 
spring of a penknife ; which spring, when the shaft turns 
by the weaver's foot being pressed on the treadle, yields, 
and allows the tongue to pass under the end of the lever 
* 7' On the return movement of the shaft e 5, as the weaver 
removes his foot from the treadle, the ends of the tongue 
h 7, strikes against the end of the lever * 7^ pushes the re- 
verse arm in an opposite direction, and releases the lever 
1 7, which lever is drawn sideways by the spring m 7y and 
brings the clutch n 7> in contact with the studs extending 
from the cogged wheel o 7y thus attaching the shaft m 5, to 
the cogged wheel 7^ which otherwise revolves on the 
shaft. The lever / 7^ turns on a fulcrum attached to the 
post a, and has a projection in its cenire playing in a groove 
in the clutch n7' p 7^ is a cogged wheel attached to the 
pulley / 5, and takes mto another cogged wheel q 7> attached 
to the end of the shaft r 7 '• attached t^ the opposite end of 
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the shaft r 7^ fig* J 9 is another cogged wheel e J, which takes 
into a small cogged pinion / 7 9 which pinion takes iato the 
cogged wheel 7 9 and turns it in a direction opposite to 
the motion of the cogged wheel p 7* This plan is adopted 
to produce a reversed motion in preference to using bevil 
gears in order to reduce the velocity of the reversed moti<m. 

From the above^ it will be seen that when ike gear 7 9 is 
connected with the shaft m 5, by the clutch n 7^ a reversed 
motion is communicated to the cylinders. The peculiar 
object orturning back the cylinders is^ to reverse the posi- 
tion of the dogs against the cUcks playing in slots in the 
circular plates between the cylinders^ in order that the first 
cylinder put in motion^ when it is again employed to move 
the hooksj may perform an entire revolution before it com- 
municates motion to the second ; and that the second majr 
also complete a revolution before it moves the thirds and so 
on through any number of cylinders employed : therefore, 
it is evident that the last of the series of cylinders does not 
require to be turned back. 

The next portion of machinery to be described, is th^t 
which withdraws the dutch n 7, &om the cogged wheel 7> 
and destroys the connexion between the shaft m 5, and the 
cogged wheel 7 ; t« 7 ^ is a cam attached to the shaft of the 
cylinder next the last of the series of cylinders ; t; 7> is a 
pitman, sliding in a bearing w 7 : one end of this pitman 
ijs presented to the cam u 7, the reverse end being connected 
vith two toggles a? 7^ y 7 ; the end of the toggle a? 7^ is 
jointed to a stand attached to the framework ; the end of 
the toggle y 7, is jointed to the end of a long rod 2r7, sliding 
in stands a 8, d 8 : the opposite end of the rod xr 7^ is con* 
nected by a joint to the lever / 7^ fig* 9. Just as the 
cylinder with which the cam u 7, is connected completes 
its revolution, the cam u 7> pushes out the pitman, thus 
itraightens the to|^les, md slides the rod z 7} lengthwise: 
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the rod z 7, moves the lever 1 7, which withdraws th« ckitoK 
n 7, from the studs of the cogged wheel o 7 : when <he levar 
l*If is moved sideways^ as above described, the spring c8, 
draws the lever * 7^ inward, and thus brings the end of it 
to abut against the extremity of the lever 1 7, and prevents 
the return of the clutch n 7, against the studs of the cogged 
wheel 7. 

The mode of operating the loom is as follows:— The 
weaver mounts the platform in the middle of the loom, and 
grasps the top shell of the lay at the handle o\ with his 
left hand, and the handle /^, with his right hand : when 
thus stationed, he opens the warp to receive the shuttle by 
the action of his feet upon the treadles /, /, throws the 
shuttle with his right hand, and moves the lay and shifts 
the shuttles with his left hand, in a manner similar to 
common weaving. When he has inserted the number of 
threads of woof to be introduced between those to be 
raised, he lodges the shuttle containing the coarse woof ui 
the shuttle box at the right hand of the lay ; or, in other 
words, at the end of the lay opposite to that at which the 
hooks or moveable dents begin to act on the filling, and 
continues to press on the harness treadle with his foot, to 
secure a large opening between the threads of the warp. 

When the first division of the loom is in this stage of its 
operation, the weaver grasps the ball A" with his right 
hand, and forms a connexion between the driving pulley 
and the machinery which regulates the variation in the 
pattern or figure, adjusts the springs and stop bar, and 
raises the hooks, and prepares the woof to be acted on by 
them. Just as this operation is completed, he moves for- 
ward the lay until it strikes against the projections J 5, i 5, 
to bring the hooks over the woof; he then grasps the ball 
jf^y and communicates motion to the cylinder which sinks 
thie hooks. Immediately after this operation is completed; 
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he crosses the warp with his left foot to secure the knotft^ 
and with his right foot presses on the treadle t; 6, to raise 
the hooks from them. After he moves back the lay to 
^arry the hooks away from the knots^ he removes his foot 
from the treadle v 6, and allows them to return to their 
former position ; then he proceeds to operate the first part 
of the loom as before. 

r Having described my improvements in machinery to 
weave knotted counterpanes, and such other figured fabrics 
where the woof is raised, as may be woven by the said 
machinery, and shown by the accompanying drawings and 
foregoing description, the best mode of constructing and 
adapting the same with which I am acquainted, I desire to 
be understood that I do not intend to confine myself to the 
particular form, materials, and arrangement of the parts 
shown in the drawing, by which I efFect.my improvements 
in weaving, as different forms and arrangements of me- 
chanism may be found capable of effecting the same object : 
and although I have hereinabove described many parts oi 
machinery in common use, as appUed in connexion with 
my improvements and inventions for raising the knots or 
figures from the surface of the cloth, yet I only claim the 
combination of such parts with, ana their application to, my 
improvements. 

Separately and singly I claim as my inventions and 
improvements as follows : --First, raising the knotis which 
compose the figure from the surface of the cloth by a series 
of moveable dents, or teeth, or hooks; second, supporting 
the woof during the operation of the moveable dents, or 
teeth, or hooks, and thereby regulating the length of the 
knots by a bar, beam, or race piece, as hereinabove de- 
scribed; thu^d, separating or dividing asunder the threads 
of the warp by means of bevilled pieces of metal on the 
sides of the moveable dents, or hooks, or teeth, to prcveQt 
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them from catching into and breaking the threads ; fourth^ 
a toothed cylinder or cyUnders, acting on machinery inter- 
vening between them and the dents^ or teeth^ or hooks^ 
and operating the dents^ or teeth^ or hooks successively^ to 
raise the knots which compose the figure ; .fifths the ajqpli- 
cation of a prism and pattern card to regulate the operation 
of the hookSj or teeth^ or dents^ to produce the variations 
in the pattern or figure. — [InroUed in the Rolls Chapel 
Office, October, 1837.] 



To Charles Wye Williams, of Live)pool,in the county 
of Lancaster, gentleman^ for his invention of certain 
improvements in the means of preparinff the vegetable 
material of peat moss or boff, so as to render it applicable 
to several useful purposes, and particularly for yweZ.— 
[Sealed 11th November, 1837.] 

. This invention consists, firstly, in a novel or peculiar mode 
or method, not hitherto adopted or practised, for pressing 
the water or aqueous parts out of peat moss or bog earth ; 
secondly, in the mixing or incorporating the peat moss or 
bog earth with the foUowing ingredients, namely, sand 
finely powdered, or ground limestone, powdered or ground 
, coal, slack, or quick, or hot Ume ; but I do not confine 
' myself to any particular quantity or proportion of these 
ingredients separately or together, tjie quantities being 
varied according to the quality of the peat moss or bog 
earth, or to the use to which it is to be appUed; and 
thirdly, in a mode of breaking asunder or destroying the 
vegetable formations and fibrous texture of the peat bog by 
the use of a peculiar description of iron cylinders or rollers, 
as hereafter described. 
And in order to give the best infprmation for carrying 
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my invention into effect, I give the following description 
of the process and means I employ; namely, I subject the 
peat moss or bog earth to a great degree of pressure, as 
hereafter described, dther, first, in its natural state as taken 
out of the bog ; or secondly, after it has been reduced to a 
pulpy state, in the manner commonly used in Ireland in 
preparing peat moss or bog earth for ftiel, or what is gene- 
rally termed hand turf, by kneading, tramping, cutting, 
bruising, or mashing the same, for the purpose of breaking 
asunder, and separating its vegetable fibres, texture, forma- 
tions, and tenacity ; or, thirdly, after it has been bruised or 
ground by means of the common mortar mill used for mix- 
ing sand, water, and lime, or by the use of the cyUnders or 
rollers hereafter described, or any other of the well-known 
milling or bruising processes. One object I obtain by such 
bruising, or incorporation, or mixing, being to give to the 
fuel a greater durability in burning, and a greater power of 
retaining heat, and by it is prevented from cracking or 
splitting when dry 5 and ftirther, that by means of such in- 
gredients, a greater facility is given for the escape of the 
water when under pressure, any of such ingredients acting 
as a percolater in aiding the passage or filtration of the 
water firom the interior of the peat to its sur&ces. 

Further, my invention consists in the use and appUcation 
of a peculiar description of iron cylinders or rollers mounted 
on horizontal shafts, aft^er the manner of the rollers of the 
mortar mill ; which rollers or cyUnders, the use of which I 
claim exclusively, being constructed of cylindrical plates of 
iron perforated with holes, the object and operation of 
which being to force the peat, as they roll over it, to pass 
through those holes ; and by which operation the vegetable 
formations and fibrous texture is expeditiously torn asunder, 
destroyed, or broken, and which is preferable to any of Hbe 
^griacjing processes, by heavy rollers like that <^ the mortar 
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mill. These cylinders or rollei's I construct of plates of 
wrought or cast iron mounted on spokes^ or resembling 
those of a common carriage wheel, and which plates are 
doselyperforated with holes sufficiently large and numerous. 

The cyUnders I use, and which I prefer, being about 
four feet diameter, with plates about eight to ten inches 
broad, and about half an inch thick, the holes being 
about three quarters of an inch to an inch in diameter, and 
about one inch asunder, although I do not confine myself 
or my invention to such sized rollers or cylinders, or to 
such sized holes or spaces. And, note, that the number of 
cylinders or rollers maybe worked conveniently by horses, 
in the way of a cotn-thrashing mill, or by other power, and 
may be increased to any number, in proportion to the 
quantity of peat required to be so bruised or mixed, by 
increasing the length or number of horizontal shafts 
on which they turn. 

And further, my invention consists in the mode, method, 
or process of pressing the peat moss or bog earth, by pla- 
cing the peat moss or bog earth to be pressed between 
layers of other matter or materials, as hereafter described; 
which layers or materials I term recipients, and into which 
(both peat and recipients being under equal pressure) the 
water is forced from out of the interior of the peat or bog 
earth, and which is itself thus prevented from escaping 
with the water, as is usually the case when peat alone is 
subjected to a high degree of pressure without such reci- 
pients, in vessels-pierced with holes intended for the escape 
of the water from its interior or middle parts, the water 
forcing the finer particles of the peat with it at the edges, 
or through such holes. These recipients, of which I claim 
the use and invention, consist of a layer or stratum of any 
Substance capable of receiving water while under pressure^ 
«nd «Uowiiig it to pass through or from it^ that ia to aay^ of 
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receiving the water from the extended surfisu^e of the peM 
which is in immediate contact with the surface of the reci- 
pients^ and passing it out from such recipients. These 
layers of materials or recipients may be made of a plate or 
plates^ or sheets of tin^ iron, or other metal, pierced closely 
with small holes like a cullender, woven wire-work, coarse 
hempen or woollen cloth layers of fibrous materials which 
will allow the water to pass through them ; and between 
each of which pierced plates or layers, though not abso- 
lutely essential to the process, a piece of woollen or other 
cloth may be introduced, or a sprinkling of coarse sand, 
with or without such cloths: the object in introducing such 
cloths, or sand, or other such like mattef , being to increase 
the internal spaces o/interstices into which the water is 
received, and thus enlarging its capability of receiving and 
freely passing the water which it has received fr^m the peat 
or bog earth. 

A simple and cheap recipient may also be made by a 
layer of sand alone, (coarse sand is best,) and confined in 
sacking or other cloth ; and when more than one layer of 
peat is required to be pressed at one operation, the peat 
and sand, or other recipients, to be placed in alternate 
layers ; but I do not mean to confine myself, or my inven- 
tion, to those peculiar kinds or number of recipients which 
I have mentioned, but to the uses of other kinds of reci- 
pients by which the same object can be effected ; namely, 
the giving a direction to the water in its being pressed out 
of the peat, so that it has to pass through such recipient, or 
by means of the same, and by which I effect my purpose 
of preventing the escape of the pulpy or minute particles 
of the peat with the water, as has been found to be the 
case in all expedients hitherto adopted whenever a high 
degree of pressure is used ; and this mode or process of 
pressure, and the use of the recipients alternating with the 
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peat, has this peculiar advantage over all other modes by 
which it has been attempted to press the water out of peat, 
tjiat by it the water may be pressed out of the peat as taken 
from the bog, and the highest degree of pressure used until 
the peat is become solid and hard, w ithout the necessity of 
confinii^ it in cyhnders or other vessels, or even in a cloth 
pf any kind; the water preferring to pass away and finding 
a readier means of escape from the sur&ce of the several 
layers of peat into the recipients, rather than out at the 
edges or through any holes left for its escape in the vessels 
in which it has been usually confined for pressure, so that 
no inconvenient expansion of the peat will take place under 
the operation of the pressure, provided the first operation 
of the pressing be not made too suddenly or rapidly, and 
during which the great portion of the water escapes. This 
mode of condensing the peat has also the advantage that, 
when it is pressed, it is in the best state, condition, and 
thickness for coking, and thus forming the moat valuable 
description of fuel for all workings of iron and steel, and 
which is one of the other useful purposes to which my 
invention is applicable : another of such purposes being the 
formation or cutting of such peat after or during the pres- 
BurCi into sizes suitable for being used as bricks or other 
purposes ; and for which purposes the mixing or incorpo-» 
rating the peat with sand or lime, as before mentioned, is 
useful : the mode I adopt being the placing the peat to be 
pressed in liters alternately with the recipients, under 
an hydraulic, screw, or other press. 

It should be observed, that the thinner the several layers 
of peat are, the more rapidly will be the operation of press* 
ing be performed ; but I have found the most convenient 
thickness for such layers to be from three inches to four 
inches, and so as to form a body, after pressure, of about 
one inch to one inch and a half thickness. 

VOL. XIII. 2 X 
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And, note^ where more than two or three layers of peat 
are pressed at one and the same operation^ but which 
number of layers may be increased as far as the range cxf 
the press will admits it will be advisable, and in case the 
peat be very soft and pulpy, or after the operation of mash* 
ing or pulverising, already aUuded to, has been used> it 
will be necessary to separate each alternate layer of peat 
and its two recipients by a sheet of plate iron or strong 
planks, the object being, to obtain a uniform thickness in 
the mass or series of layers to be pressed^ and thus to secure 
an even vertical pressure, and avoid the slipping sideways 
of the several layers thus piled on each other. 

And, whereas, the process of making furi from pei^ by 
mashing, bruising, or mixing with other ingredients, and 
pressing the same, has been practised before, I make ner 
claim of invention to the said processes; but I specially and 
exclusively claim as my invention, first, the mixing or com-^ 
bining the peat with the articles I have enumerated^ which/ 
when combined and incorporated with the peat, act as a 
percolater during the process of pressure, and by which the 
water is as it were filtered, and enabled to escape from the 
peat with greater ease ; and which ingredients also enable 
the peat, in the act of burning, to retain heat much longer 
than when prepared in the usual way, and without such 
ingredients. Secondly, I claim the exclusive use of the 
teode of pressure I have described by the use or interposi- 
tion of what I call recipients, namely, that which is de-^ 
scribed as being placed in alternate layers with the peat of 
whatever those recipients may be formed, and into which 
or through which the water is first received, passed, or 
pressed from the upper and under extended sur&ces of the 
peat, both peat and recipients being at the same lime sul>« 
jected to the same degree of pressure ; and by the intevpcH 
sitiou of which ceeqpitats^ ngt wly » the uc9f^ ^ tkt 
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water out of the peat facilitated^ but by which the highest 
degree of pressure^ even as high as one thousand tons, maj 
be used without endangering the escape of any portion of 
tiie peat itself, as the peat will not pass into or through the 
l*ecipient, althoi^h the water will; and, further, by which 
I so reduce the bulk of the peat, and condense it into hard 
blocks or cakes, as to enable it at once to be laid up for use^ 
the operation of the atmosphere being sufficient, in a short 
time, to remove ai^ remainiQg moisture, and render it fit for 
use : and thirdly, I claim the excliuive use and appUcation 
to the bruising, separating, or breaking the vegetable fibres 
and texture of the peat bog ; of the cylinders or rollers 
pierced with holes, and through which holes the peat is 
forced as they roll over the peat, such vegetable fibres and 
texture being efiectually and expeditiously destroyed or 
separated by the passage of the peat through such holes, 
and cutting or tearing the same by the edges of such holes. 
r-ilnrolkd in the Both Chapel Ofiee, Mojf, 1838.] 



To Charles Watt, of Manchester, in the county o/Lan^ 
caster, lecturer on chemistry, and Thomas Rainforth 
Tebbutt, also of Manchester, in the county of Lancaster^ 
merchant, for their invention of certain improvements in 
the manufacture of the hydrate and carbonate ofsoda^ 
from the chloride of sodium, applicable to the making of 
soap, glass, and other useful purposes. — [Sealed 11th 
January, 1838.] 

The Patentees describe their invention in the following 
words : — Our invention or improvements consist in con^ 
v^ing chloride of sodium (common salt) into oxide or 
hydrate of sodium (soda)^ as well as into carbonate and 
lucarbemile of sodi^ by theaidc^iatiicaoid^ortlieiiitratM 
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of lead^ chrome^ manganese^ barjtes^ lime^ &e. ; and also 
in the use and application^ in the said process of convert- 
ing common salt into soda^ of pure barytes and protoxide 
of leadj prepared or manufactured in the peculiar manner^ 
method, or process, hereinafter described ; that is to say, 
in the preparations of baryta and protoxide of lead by dis« 
engaging the chlorine of these two bodies, in order to pre- 
pare them for repeated operations of converting the chloride 
of sodium into soda or oxide of sodium ; and, as we pro- 
pose to operate with the various substances above stated, 
we shall proceed to describe the processes which we prefer, 
together with the apparatus we employ in the various 
stages of manipulation, especially as adapted to each parti* 
cular substance employed. 

Firstly, in operatmg in the above process with nitric 
acid, we take about one hundred weight of chloride of 
sodium (common salt), and place it in a closed retort or 
vessel, composed of earthenware or any other substance 
which is not readily acted upon by chlorine and nitric acid* 
A cast-iron retort, forme dlike those used in gas-works, and 
heated by any convenient means, will answer the purpose ; 
or a chamber, or furnace, or oven, constructed of fire-brick, 
and properly heated and secured, to prevent the egress of 
the chlorine except through a pipe of any suitable sub- 
stance, as clay, iron, &c.; which pipe is used for the 
purpose of conducting off the chlorine into, its receivers, 
which may be the common Woulfe's apparatus, or such as 
is commonly used in forming the chlorides. To the above 
chloride of sodium we put about one-fourth of its weight 
of nitric add or nitrous acid in their simple states, or mixed 
with their equal weight of peroxide of manganese, lead, or 
chromic add, the latter being obtained by decomposing the 
chromate of lead or potassa by sulphuric acid, and remov- 
ing my uncombined sulphuric add by a small quantity df 
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nitrate or muriate of baryta. The retort or chamber being 
properly charged with the chloride and acid, or acid and' 
peroxide, or chromic acid, a gentle heat will be sufficient to' 
liberate the chlorine from the common salt, iJ^hich will' 
come over in great quantity ; the charge of materials being 
occasionally stirred or agitated by a rake or any suitable 
instrument. And whenever it is desired to learn the state 
of the operation, it may be done by taking out a small 
portion of the material and dissolving it in water, into' 
which is put a few drops of dilute solution of nitrate of 
silver. If any white precipitate is evident, the process is* 
not complete, and more nitric acid and peroxide of man- 
ganese, lead, or chromic acid, must be added, until a sample 
taken out, and thus dissolved or tested, ceases to give a 
white precipitate with the nitrate of silver. If any nitric 
acid is retained in the soda, it may be removed by com- 
bining the soda with a little charcoal, heating it to red 
heat. The nitric acid, used as above stated, may be diluted 
with as much as three times its quantity of water, but 
then the operation takes longer time, and is more trouble- 
some to the manufacturer, as the water must be evaporated^ 
and the soda brought to a state of dryness, ^nd, therefore^ 
much more time and fuel are uselessly expended* And 
further, when dilute nitric acid is used, an iron retort or 
chamber will not answer, as the acid will act too rapidly 
upon this material. 

Secondly. When operating in the process of decompos- 
ing common salt by means of the nitrates of baryteS^ 
lead, &c., we use no dilution, and prefer heated retorts,' or 
ovens, and apparatus, such as mentioned in the first of our 
processes. The proportions used in this process or opera- 
tion are, about half a hundred weight of nitrate to the ond 
hundred weight of chloride of sodium, united- with about 
one-fourth of the weight of the' nitrate of the following 
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agents or matemk; viz.^ of peroxide of lead, red lead^ 
paanganeBe, or chromic acid ; the latter prepared aa ahready 
named. The heat applied to the retorts or ovens in this 
case^ viz., "when nitrates are employed^ must be increased 
graduallji and the material or chloride and nitrates must 
be occasionally stirred, and tested by nitrate of silver as 
before; and, if the operation is not completed^ more of each 
of the decomposing agents, viz., nitrate and oxide or 
chromic acid must be continually added, until the test indi- 
cates that no chlorine remains in the soda, no white preci* 
pitate being formed when nitrate of silver is dropped into 
the solution. The chloride of sodium being now perfectly 
decomposed, the soda is to be taken out of the retort or 
ehamber, and cleared of all extraneous matters, by dissolve 
ing it in water ; the oxides of lead, manganese, &c.^ will 
easily separate and subside when the soda is dissolv^d^ but 
the chromic acid will combine with the soda, from which it 
may easily be removed by slacked lime or pure baiytea 
added until the liquid becomes quite colourless, which 
liquid is caustic soda in solution, which may be evaporated 
to dryness. Or the soda may be converted into a carbonate 
pr bicarbonate, by passing into or through it a stream of 
carbonic acid gas, in the manner commonly used in con« 
verting acetate of lead into carbonate of lead; or atmos^ 
pheric air may be used, which contains carbonic acid. The 
fact of soda being converted into carbonate or bicarbonate, 
is known by its effervescing with acids, and losix^ its 
oaustic taste. 

Our next process is as follows : — We . put one hundred 
weight of chloride of sodium into a vessel of iron, or wood, 
or other suitable materials, and heat the same by fire oi^ 
steam ; we then add water to dissolve the salt, or it may 
be dissolved before placing in the vesseL The solution is 

then made tp boil; and; wh«& VoiiiEi|;;i we j^ut iit abo^t m 
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equal weight of protoxide of lead, or hydrated protoxide df 
lead (if finely levigated, the better), and boil it with the 
isolutioti until all the chlorine is removed from the salt : 
this is ascertained by testing it with nitrate of silver, as in 
the former processes. If any white precipitate is formed, 
fliore oxide of lead is to be boiled with the solution until 
no white precipitate is formed with the nitrate of silver; 
When this is the case, the liquid soda, which is now per- 
fectly caustic, may be removed, and the water evaporated, 
and the soda dried or carbonated, as already named in the 
former process. 

Our fourth, or next process, is the following : — We put 
toe hundred weight of chloride of sodium in a vessel, as 
iiamed in the process when operating with protoxide of 
lead, and add water to dissolve the salt ; we then take purd 
barytes, in quantity about two-thirds of the weight of the 
6hloride of sodium, and continually stir or agitate the 
iame until the salt has lost its chlorine, adding more barytes 
if any chlorine is evident on using the test already de-»' 
ftcribed. But, as by this process we have chloride of 
barium with the pure soda, it is necessary to allow the 
Aiaterials to subside, when the chloride of barium settles 
down as a white powder or precipitate, while the pure 
soda remains in solution. This solution of caustic soda 
may be removed from the precipitate, and evaporated tof 
dryness, or combined with carbonic acid, as before 
described. 

And further, we reproduce or form our protoxide of 
lead used in the said processes of converting common salt 
iftto soda, in a very convenient and economical manner, 
firom the chloride of lead (obtained by the common 
process)^ by boiling the protoxide or hydrate of pro*' 
toxide of lead in chloride of sodium j or we form 
dhMfru e^nride of lead in the foUowing^ manner; that 
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is to say^ vre obtain a chloride of lead by putting 
nitro-muriatic acid (in the proportion of one part of 
nitric acid to two parts of muriatic) into finely granu* 
lated metallic lead^ and applying a gentle heat thereto, 
continuing the process^ and adding this compound acid 
as long as any metallic lead remains. The chloride 
thus formed^ as well as that above named^ we decompose, 
by putting them^ mixed with one-third of their weight of 
deutoxide of lead^ and about the same quantity of good 
sulphuric acid^ and adding these agents, and continuing 
the process as long any chlorine escapes* A retort with 
Woulfe^s apparatus will effect the purpose. We then 
remove the sulphate of lead thus formed, and place it in a 
wooden or other vessel^ and add sufficient water thereto to 
cover it; we then remove the sulphuric acid therefirom, by 
combining it with alumine or magnesia ; which earths 
form soluble salts with sulphuric acid^ and which salts we 
remove by ablution with water. The lead is now what is 
termed a white hydrate. This hydrate of protoxide is 
boiled again in fresh chloride of sodium^ will again become 
a chloride^ leaving the soda pure and fit for use, thus re-^ 
obtaining the protoxide over and over again through a 
number of operations. 

And^ lastly, we prepare or reproduce pure baiytes, used 
in the said process of converting common salt into soda, 
from the chloride obtained by mixing or boiling it with, 
chloride of sodium, to render the latter free firom chlorine* 
The chloride of barium thus formed we again boil with 
water, in a vessel containing protoxide of lead, about equal 
in quantity to the barytes originally used, and continue 
the boiling, and adding protoxide of lead, until the barytes, 
when tested with nitrate of silver, ceases to give any white 
precipitate, and the lead is converted into a chloride ; we 
then deprive the lead of its chlorine, as before described. 
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that is to say, we put the chloride of lead with one-thircl 
of its weight of red lead or peroxide of lead, and the same 
quantity of sulphuric acid, into an iron or other vessel 
having a neck of earthenware, and connected with a suit* 
able apparatus fo)* making the chlorides ; and we continue 
the operation, adding more acid, until the process is com- 
pleted. We prepare our peroxide of lead used in the 
said process, by allowing the chlorine (formed by the de- 
composition of the chloride of lead, obtained by boiling 
the protoxide with chloride of sodium or barium, which 
process has been already sufficiently described,) to pass into 
the protoxide or deutoxide of lead, instead of passing off 
into a Woulfe's apparatus, or being used for the produc- 
tion of chlorides as in common. By this means, and .by 
thus forming or re-obtaining the various compounds em- 
ployed, we are enabled to work up all the substances used 
in the various operations, which occasions much saving ; 
and, by transferring the chlorine to the lead, and the ease 
of decomposing it again, much less fuel is used than in 
common, as little or no heat is required to disengage it. 

Having now described and ascertained our said im- 
provements, we wish it to be understood that we do not 
claim our invention or improvements in the said pro- 
cesses of converting common salt into soda, the use 
of the oxide of lead or pure barytes as usually formed 
or obtained for depriving chloride of sodium or chlorine, 
nor any particular apparatus used in the above processes 
or operations ; but we claim the use of nitric acid singly, 
and combined with the oxides of lead, &c., and also the 
nitrates, particidarly as combined with the peroxides of 
lead, manganese, and chromic acid. 

We also claim, in the said process of converting common 
salt into soda, the use of pure barytes, prepared, as above 
stated, by the novel process of boiling the chloride in pro- 

VOL. XIII, 2 Y 
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toxide of lead^ by mhidh meanB the barytas can be used 
ever and over again^ for a number of times, for the same 
purpose, and the chloride of lead again converted into 
protoxide and peroxide. 

We also daim, in the said processes, Ihe production of 
IHX>toxide of lead, by saturating the sulphate of lead 
(f<Hrmed by the decomposition of the chloride) with 
alumine and magnesia, for use and application to the 
above purposes herein stated. 

We likewise claim, in the above processes, the use of 
peroxide of lead, manganese, and chromic acid, used as 
described in the various parts of this our specification.— « 
[InroUed in the RoUs Chapel Office, Jubf, 1838.] 

Speeiftcation drawn by Messrs. Newton and Berry. 



^ Joseph Jbpson Oddy Taylor, of Gracechurch- 
street y in the city of Londony mechanist y for his invention 
of an improved mode of propelling ships and other vessels 
on M^a/er.— [Sealed 1st May, 1838.] 

My invention of an improved mode of propelling ships and 
other vessels on water, consists in the use and application 
of two geometricaUy-formed blades or propellers, placed or 
Set at an angle on an axis or shaft, which axis is to receive 
rotary motion in the manner hereinafter described, from a 
steam engine or other motive power; and, as the axis is turned 
either one way or the other, the vessel will be propelled 
ahead or astern. The axis or shaft coincides with the line 
of the keel of the vessel, and passes through a stuffing box 
situated in an aperture or opening made under the but* 
tocks, in the stem post, or at the fore side of the stem 
post, in what is commonly called the ^^ run'* of the vessdi 
(or what is sometimes tetmed the ^^ dead wood'' f£ the 
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vessel)^ so as to obtain security to the propelling blades^ 
in the event of the vessel grounding or having to contend 
with heavy seas. And^ as the velocity or speed of the 
vessel by this mode of propelling depends^ in a great mea- 
fiure^ upon the angle and form of the blades^ I have founds 
by experiment^ that the angle of twenty-two degrees to the 
axis of the propelling shaft is the most efficient^ and^ 
therefore, the one which I recommend to be adopted. The 
form of blade which I have found by experience and re- 
peated trials to be the best, is that which in shape is like 
unto the blade of an oar ; but it must^ as a matter of course^ 
vary in length and width, according to the size of the ves- 
sel to be propelled ; and in order to show more clearly the 
form of blade I adopt, I refer to the geometrical diagram 
given in the accompanying drawing, Plate XIV., fig. 1. 

My improvements also apply to the shipping and im^ 
shipping of the blades or propellers whilst the vessel is 
afloat, thereby obviating the necessity of going into dock 
or upon ^^ways*^ to remove them from their place of action 
or to repair, or clear the blades should they be fouled by 
sea-weed, hawser, or other obstructions ; and which con- 
sists in having a dove-tailed or other shaped groove formed 
longitudinally in each stem post on the sides of the open- 
ing, in whidi the blades or propellers revolve, and which 
for durability and strength should be formed or made of 
metal ; which grooves are to admit and allow the axis of the 
short shaft to which the two blades or propellers are at-* 
tached, to be moved up and down. At the bottom of the 
grooves are the bearings which support the short shaft, 
and at the end of the short shaft, nearest to the body 
or huU of the vessel, is formed a square or other shaped 
recess, to receive a tongue or ether coupling formed at 
tiie end of the propelling shaft, which shaft passes 
tbroii^^ and works in, a proper and secure stuffings 
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box : this shafts by being detached from the ei^ne^ and 
pulled or moved inboard^ or pushed outwards to the extent 
of the length of the tongue or coupling, may thereby be 
readily attached to, or detached from, the propelling blades, 
the shaft being furnished with a stop to prevent its being 
drawn further in than necessary, and forms a perfect coup- 
ling, which may be used to connect or disconnect the shafts 
at pleasure. Within the grooves are placed tongUe-pieces, 
which are formed of metal or other materials, and made to 
slide up and down the grooves : these tongue-pieces have 
concavities at their end to fit on to the top of the short 
shaft of the propellers, and at the lower part of each tongue- 
piece is secured a hook, that will not touch the short 
shaft when it is revolving on its bearings, which are fixed 
at the bottom of the grooves, but only when the tongue- 
pieces are draw n up the grooves by the means of the screw 
purchase, hereinafter described, affixed to each tongue, and 
which screws pass upward inboard. The effect of this ar* 
rangement of mechanism is, that as soon as the main or 
inboard propelling shaft is detached from the engine and 
drawn inwards, a distance equal to the length of its tongue, 
the hooks will, as the tongues are screwed upwards, come 
in contact with the under surface of the short shaft, and 
act as a sling or support, and gradually raise it, and the 
propelling blades attached thereto, to the surface of the 
water ; and by an opening left in the upper part of the 
dove-tailed grooves, above the load or water line of the 
vessel, the short shaft and blades can be taken out into a 
boat, either on the larboard or starboard side ; or, if thought 
desirable, they may be removed by opening a hatchway 
formed over the short shaft and blades, they being screwed 
up, by the above described arrangement, into the hold of 
the vessel, either to repair, unfoul, or be removed out of 
the way, should it be desired to sail under canvass only* 
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Having now stated the nature and object of my inven* 
tion, I will proceed to describe and ascertain more particu* 
larly the manner or method of carrying the same into 
effect, reference being had to the accompanying drawings^ 
which will serve to illustrate the arrangement of the parts, 
and a method of constructing and adapting the blades or 
propellers to the purpose of propelling vessels, the same 
letters of reference being marked upon corresponding parts 
in all the figures. 

Plate XIV., fig. 1, is a geometrical diagram, showing the 
form of the blades or propellers ; fig. 2, is a side represen- 
tation of the aft part or stern of a vessel, some portions of 
which being removed, in order to show the improved me- 
chanism ; and fig. 3, is a sectional end view of the stern- 
post with the propellers attached : a, a, is the main rotary 
or propelUng shaft, passing from the engine or first mover 
through the stuffing-box i, i, placed securely in the stern- 
post at Cy and having proper glands or means of tightening 
up the packing as required. Upon the outer end of the 
propeUing shaft is formed the tongue or clutch-piece rf, 
shown by dots in fig. 2, which takes into a corresponding 
clutch-piece at one end of the short shaft 6, upon which 
the propellers or blades yjyj are mounted. The propellers 
are situated and revolve in an open space g^ g^ g, g, formed 
in the buttocks or ^' run^^ of the vessel, their axle, when in 
the working position, turning in the half brasses or bear- 
ings at hy hy which rest upon the ends of the grooves i, i, 
formed in the sides of the fore and aft stern-posts hy and /• 
Within the grooves «, i, are placed the pieces m, m, attache^i 
by proper coupUngs to the screws », w, which i:urn in 
female screws o, o, fixed at the upper end ; and when the 
pieces m, w, are lowered down upon the ends of the shaft 
e, they form the upper half of- its plummer boxes or bear- 
ings, which pieces are seciured by their being pressed upon 
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the shaft by the screws n, »• When it is desired to unship 
the propellers^ or raise them out of the propelling position^ 
the propelling shaft a^ is to be disconnected from the en^ 
gine, and drawn inward a short distance^ so as to withdraw 
its clutch-piece or tongue at d, from out of the clutch of the 
shaft e ; this shaft is then free to be raised up by means 
of the screws n^ n. The hooks or sling pieces^ before men* 
tioned^ of the pieces m, m, then take hold of and support 
the shaft as it is raised ; the screws n^ n, being turned by 
winch handles^ levers^ toothed gear^ or other convenient 
meansj and as soon as the propellers and shaft have been 
raised up a sufficient height, they may be removed from 
the vessel by lifting them out of the pieces hy b, and cia> 
ried away in a boat: this may be done either on the 
larboard or starboard side of the vessel, or, if thought more 
desirable, a hatchway, as seen at p, may be made below 
the stem cabin, and they may be lifted or screwed up 
through the opening directly into the vessel, and so un- 
shipped. 

On again applying the propellers, it is only necessary to 
again place the shaft with the propellers into the hooks or 
slings of the pieces w, m, and lower them by means of the 
screws n, n, into their proper propelling position : when 
this is done, the propelling shaft a, is to be moved outward, 
so that its clutch at ^, shall take into gear with the shaft 
e ; and then, by attaching the shaft o, to the rotary mover 
of the engine, the propellers will be set in motion as before 
stated, the pieces wi, w, pressing slightly upon the upper 
side of the shaft e, to keep it in its proper position. 

Having now described the nature of my invention, and 
the manner of carrying the same into effect, I shall refer 
to the geometrical diagram, fig. 1, of the accompanying 
drawings, which shows the form of my improved blades ot 
prc^llers, and the proportions which I prefer,. 
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Let Ay Bi be the required length or radius of the biftde ; 
a, j$, its breadth equal to about half its lengthy with the cen- 
tral part reduced in width to a quarter of that of c, d, or hal^ 
if greater strength be needful. These biades are placed se- 
curely upon the shaft e, at about the angle of twenty-two- 
degrees; to its axis^ and are formed as a portion of a circle 
on the outer edge, bevilled off at all the sides, — [Inrolled in 
the Rolls Chapel Office^ November, 1838.] 

Specification dr^wn by Messrs. Newton and Berry. 



Tb Miles Berry, o/*^Ae Office for Patents, 66, Chancery^ 
lane, in the pariiaih of St, Andrew, Holborn, and county 
of Middlesex, patent-agent and mechanical draftsman, 

• 

for an invention of a certain improvement or certain 
improvements in obtaining motive power for propelling 
or working machinery, being a communication from a 

fbreign^ residing abroad. — [Sealed 6th June, 1837.] 

This invention is a peculiar mode of obtaining a rotary 
motive power from the known force of attraction and re- 
pulsion exerted by the dissimilar poles of magnets, either, 
by such as are commonly called « permanent magnets,^' 
consisting of magnetized steel bars, or those obtained by. 
electro-magnetism, as iron magnetized by means of a gal-r 
vanic battery. The electro-magnets are mounted upon a 
vertical shaft turning in suitable bearings, and are set in 
rotatory motion by the before-mentioned force of attraction 
and repulsion exerted by the poles of other magnets, which 
are made stationary, and placed near to them, for the piu*-' 
pose of acting in conjunction with the rotatory magnet* 
The shaft of the electro-magnetic bars being thus kept 
revolving at a great velocity, acquires a motive power 
capable of turning or setting in rotatory motion other 
shafts or maiehio^ by means of toothed gear or riggei? 
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bandS; and which power or force is intended to be used for 
actuating machinery in general as a motive power or first 
mover. 

* Plate XV.^ fig. 1^ is a side elevation of a model appa- 
ratus or machine^ which will fully serve to explain and 
illustrate this invention ; fig. 2, is a plan or top view^ and 
fig. 3^ is a vertical section of the same ; and fig. 4^ is a 
horizontal section taken in the line a^ b^ in fig. 1. The 
firamework is to be of a size and strength adapted for the 
purpose intended^ and may be made of a circular or any 
other convenient form^ divided into two or more platforms 
or stages b^ and c^ upon which the apparatus is moimted* 
The galvanic battery d^ is constructed by placing any con- 
veniently shaped plates of copper and zinc £^ and f^ alter- 
nately in a vessel o^ containing diluted acid^ after the usual 
manner of forming galvanic batteries. From each vessel 
or galvanic battery proceed two conductors h, and i; one 
from the copper plates^ and the other from the zinc plates. 
These conductors h^ and i^ lead to^ and are in contact with^ 
the copper plates k , and i,, placed upon the lower platform 
G. These plates k^ and l^ act as conductors^ and are made 
in the form of a segment of a circle^ and correspond in 
number and position with the ^' artificiaF' or ^' permanent 
magnets'^ s^ t^ hereinafter described. The plates k, l^ are 
placed around the shaft r^ detached from one another^ and 
from the shaft, as seen best in fig. 4. The conductor h, 
leads from the copper plate of the galvanic battery to one 
of the said plates, say k; and the other conductor i, 
leads from the zinc plate of the battery to the other plate 
L, and so on alternately, if there be more than two plates 
placed on the lower platform around the shaft. 

The galvanic magnets m, n, o, p, are constructed of arms 
or pieces of soft iron in the shape of a straight bar, horse- 
shoe, or any other convenient figure wound round with 
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copper wire a^ first insulated by means of a non-conduct- 
ing material placed between the coils. These galvanic arms 
project in radial Unes from the centre of the vertical shaft 
R^ turning on a point or pivot, and resting in a cup a, on 
the lower platform, and in a proper guide or bearing by 
above the upper platform. The ends c, rf, e^fy of the copper 
wire a^ extend from the electro-magnets in parallel lines 
with the shafl b, down to the copper plates k, and l.: 
these ends c, dy eyfy are furnished or tipped with silver, 
and are in contact with the inner edges of two silver plates 
gy and A, within the semicircular plates k, l, as shown in 
fig. 4. The galvanic magnets are placed upon, and se- 
cured to, a horizontal disc of wood v, attached to the shaft 
R. The artificial, or what are called permanent, magnets 
s, and T, are made of steel, and in tne usual manner of 
making common or permanent magnets ; they may be of 
any number/afid^egtee of strength, and fixed on the upper 
platform in smy convenient manner : those shown in the 
drawings are (segments of a circle of nearly the same dia- 
meter as the inside of the platform ; or if galvanic magnets 
are used (which may be done), they may be made in the 
form of a crescent or horse-shoe, or any other convenient 
figure, with their poles pointing to the shaft. Having 
properly arranged these artificial or '^ permanent^^ mag- 
nets on the top of the upper platform, there wiU be a cor- 
responding number of magnetic poles, the north being 
marked No. 5, and the south No. 6. Now, we will suppose 
the machine to be in a quiescent state, the galvanic or 
'^ chargeable** magnet No. 1, being opposite the north 
pole of the artificial or '^ permanent** magnets No. 5, the 
galvanic or ^^ changeable** magnet No. 3, will, of course, be 
opposite the south pole No. 6, of the permanent magnets, 
and the other galvanic magnets Nos, 2, and 4, will be at 
points opposite each other between the poles just mentioned* 

VOL, XIII. 2 z 
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From the circumstance of there being a corresponding 
number of conductors c, rf, e^fy of the ends of the copper 
wire, which are placed around the shaft r, below the arti- 
ficial magnets m, n, o, p, but detached from the shaft, as 
well as from each other ; and further, from these wires or 
conductors leading £rom the galvanic magnets to the plates 
K, L, and being in contact with them, as before described, 
the conductors c, dy e,/y will stand in the same position in 
relation to the copper plates, that the galvanic magnets 
stand relative to the artificial or permanent magnets ; but 
with this difference, that the conductors c, d, e, f^ are in 
contact with the plates k, l, whereas the magnets are not 
in contact with each other. 

Now, in order to put the machine in motion, the galvanic 
magnets Nos. 2, anu 4, being charged by the galvanic cur* 
rent passing through the various conductors and plates 
above described, from the copper plates (or positive side) 
of the galvanic battery along the conducting wires, or 
whatever material is employed to the zinc plate (or nega* 
tive side) of the same battery. The galvanic current pass- 
ing around the galvanic magnet Nos. 2, and 4, produces 
magnetism therein, with a north and south polarity; No. 2, 
having north, and No. 4, south polarity ; of course the 
south pole of the artificial magnet No. 6, wiU attract the 
north pole of the galvanic magnet No. 2, and will move it 
a quarter of a revolution, (see the diagram fig. 5, which 
is drawn the better to illustrate this operation,) tha 
south pole of the galvanic magnet No. 4, being at the same 
time attracted by the north pole No. 5, causes the magnet 
No. 4, also to perform a quarter of a revolution, the mo- 
mentum of the galvanic arms or magnets will carry them 
past the space between the poles Nos. 5, and 6 ; at which 
time the several conductors c, d^ e,^ on the ends of the 
poUed wires of tbA galvanic magnets^ ifdU have changed 
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their positions relatively to the plates k^ and Ij, and also^ 
cotisequently^ in relation to the positive and negative sides 
of the battery, causing the " galvanic current^^ to flow in a 
different direction around the galvanic magnets, thereby 
changing the poles Nos. 2, and 4 ; No. 2, now having 
south, and No. 4, north polarity, the parts of the galvanic 
magnets are, of course, now repelled byihe poles that be- 
fore attracted them, and in this manner the operation is 
continued, producing a rotary motion to the shaft b, which 
motion .jnay be communicated to any machinery for the 
purpose of propelUngthe same. 

The discovery here claimed and desired to be secured by 
the above-recited Letters Patent, consists in applying the 
force obtained by magnetism and electro-magnetism as a 
power for moving or actuating machinery in the manner 
above described, or in any other modification which is sub^ 
stantially the same in principle and effect. — [InroUed in 
the Bolls Chapel Office, December, 1837.] 

specification drawn by Messrs. Newton and Berry. 



To William Wells, of Manchester, in the county of 
Lancaster, machine-maker, and Samuel Eccles, of 
the same place, mechanic, for their invention of certain 
improvements in power loom>s and in hand looms for 
weaving plain and fiffured fabrics. — [Sealed 5 th January, 
1838.] 

Plate XV., fig. 1, is a front view of the loom, with the 
Jacquard in section; fig. 2, a side view of the loomt 
N.B. The same marks of reference lead to the same parts 
hi each view of the drawings : a, the cast iron fi:timework 
of a common power loom, such as are in use for weaving 
light fabrics; b^ the first motion crank shaft and crank 
wheel; c, the tappet shaft; d, the lay; £, the Jacquard 
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or mounting ; f^ beams fixed in the building (or they may 
be attached to the loom) for the purpose of supporting the 
Jacquard ; g, the grife or knife board of the Jacquard; h^ 
the comber board; ly the lingers or leads; k^ the strap and 
spring lever^ which puts the loom in and out of motion ; 
L^ the taking up motion^ cloth beam ^ &c. 

Be it understood that the Jacquard and the ordinary 
methods of making the above machinery forms no part of 
our invention ; but we have here shown them in order to 
enable us to explain the various mechanical arrangements 
hereafter described^ which forms the principle of our im- 
provements^ that is to say^ a^ is a stud placed in the arm of 
the crank wheel b ; m^ an adjustable connecting rod rising 
to the main lever n : the centre of the lever n^ is at b ; the 
short end of the said lever has two arms^ which take hold 
of the rod c^ at the points 1^ and 2, fig. 2 : at the same 
points are also two iron links dy the lower ends of these 
links take hold of the studs e, which are fixed in the grife 
or knife board o^ thus causing the said grife or knife board 
to be raised and depressed alternately at every revolution 
of the crank shaft b. ^ 

In order to compensate for the weight of the knife board 
and the weight of the lingers or leads^ we use what we 
term the balance weights o; these balance weights are 
adjustable on the levers p ; the said levers hanging loose 
on studs at e^ e; the cords y^ are then attached to the ends 
of the levers p, and passing nearly once round the scrowl 
or excentric pulleys q^ which are fixed to each end of the 
tnmbUng shaft r^ are then made fast : two small pulleys 
ffy are also placed upon the tumbling shaft r ; to these 
pulleys are fastened two straps A, which take hold of the 
rod Cy at the points 1^ and 2 ; by these means the balance 
weights o^ are enabled to assist the lever n^ in raising the 
knife board g, and the lingers or leads i. 
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It will be observed that the said balance weights will 
operate with an increasing power as the cords f, recede 
from the centre of the tumbling shaft on the excentrics q, 
the said cords being close to the centre of the shafl^ as seen 
by the dotted lines at S^ fig. 4, when the warp and leads 
are at rest. Another advantage gained by the balance 
weights is, their acting with the extreme of their power at 
the same instant of time at which the shuttle is thrown, 
consequently distributing the power (required to propel 
the loom) in the most beneficial manner. N.B. There are 
various modes of lifting the grife, which mi^t be here ex- 
plained, but we consider that the one described is sufficient 
to show the operation of our improved method of balancing 
the said grife and the lingers or leads. 

The second part of our invention consists in the follow- 
ing method of stopping the loom when the shoot or weft 
breaks, and when the bobbin is empty, that is to say, i, is 
a small excentric or cam fixed on the tappet shaft c ; ^, is 
a lever, on which the said excentric operates ; to the long 
end of the lever A:, is made fast the small strap /, one end of 
which proceeds upwards and over the pulley m, and the 
other downwards and under the pulley at », forming, as it 
were, an endless line ; but the strap being cut away at 4, 
and 5, fig. 1, a number of strong threads, (say 5, or 6,) are 
there introduced and tied to the ends of the straps, still 
forming an endless line : the said threads have eyelet holes 
or mailes o, which operate in a similar manner to healds ; 
through the said healds are passed a small warp consisting 
of about ten threads, i. e., five threads up and five threads 
down when opened as atp, q, fig. 2 : this we call the de- 
tecting warp ; the detecting warp is then made fast to the 
breast beam, passed through the end of the reed, through 
the mailes or healds, and over the small pulley r; the 
weight s, is then suspended to the end of the warp in order 
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to keep it at the required tension* Two small brass levers 
ty u, are balanced in a delicate manner on the side of the 
. loom at 6^ the long end of the lever t^ is tied to the upper 
part of the detecting warp by a corresponding number of 
small loose threads v ; the short end of the lever ty is con- 
nected to the lever Uj by a small wire. The curved end of 
the lever u^ has a steel stud w, fixed in it ; the other end of 
the said lever is weighted merely to balance iiself : x, is a 
stopping plate^ fixed by a set screw on the strap or spring 
lever k^ which^ when the loom is in operation, stands di- 
rectly opposite the small plate screwed to the front of the 
lay y. The operation of the above is as follows; namely, the 
moment the shuttle has entered the box where the detect- 
ing warp is placed, the said warp p, q^ endeavour to cross 
each other, but cannot do so because of the weft thread 
being between them ; consequently the stopping levers ty u, 
not being at all acted upon, remain stationary, the stud w, 
continuing to enter the cavity in the front of the lay at 
every stroke made by the lay. But when there is no weft 
in the shed the detecting warp threads immediately cross 
and change places with each othei*, the upper threads 
pulling along with them the end of the lever 2, causing the 
stud Wy to become depressed, as shown by dotted lines fig. 
3, and brought in between the plate y, in front of the lay^ 
and the stopping plate a?, on the strap lever, by which 
means the strap lever is dislodged by the force of the lay, 
and consequently the loom stops. 

The third part of our invention consists in disengaging 
the taking up weight firom the cloth beam by the stopping 
of the loom. This is accomplished by mealis of a rod z, 
which is fixed at one end to the strap lever k, and passing 
across the loom, takes hold of the spring 7^ by a hole in the 
end of the rod ; one end of the string is made fast to the 
loom side, and the other to the catch 8. It will be easily 
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perceived that when the strap lever is in the direction of 
the dotted line, the catch will be allowed to rest upon the 
catch wheel l, and consequently in action ; but when the 
strap is dislodged, the catch 8, will be Ufted from off the 
wheel, and the weight thrown out of action. 

These our improvements are apphcable to all looms 
worked by either hand or power, for the purpose of weav- 
ing plain and figured fabrics, — [Inr oiled in the Tnrolment 
Qfice, July, 1838.] 

Specification drai;vn by the Patentees. 



To William Southam, of Ditchford-millSy in the parish 
of Ir Chester y in the county of Northamptony miller ^ for his 
invention of an improved apparatus or machine for dry- 
ing corn and other grain^ and seeds. — [Sealed 11th 
January, 1838.] 

This invention of an improved apparatus or machine for 
drying com, grain, or seeds, consists in a peculiar arrange- 
ment of mechanical parts constituting an apparatus or ma- 
chine suited to the performance of such operations, through 
which apparatus the wet or damp com, grain, or seeds, are 
to be passed; and in passing, are submitted to the action 
of an atmosphere of heated air for the purpose of driving 
off, by evaporation, the damp and moisture contained in 
such corii, grain, or seeds. 

The apparatus is shown in several figures in Plate XV.j 
the respective parts of which are marked by certain letters 
of reference, the same letters pointing out corresponding 
parts in all the figures. 

Fig. 1, represents an external elevation of the apparatus 
or machine as seen on the side ; fig. 2, is a front end eleva- 
tion of the same ; fig. 3, is a vertical section taken longitu- 
dinally through the complete apparatus i and %« 4; is alia 
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SL vertical Section, taken transversely through the outer 
casing or box and brickwork. The operating parts of the 
drying apparatus are enclosed in an iron box a, tty a, a, which 
is erected upon a brick or stone-work foundation by i, b, 
having a furnace Cy and flues dy dy extending imder and 
around the box Oy in any convenient and proper manner to 
communicate heat to the same^ and passing off to a proper 
chimney or shaft ; which furnace, when charged with fuel 
in a state of combustion, causes the atmospheric air in the 
box or chamber a, to become considerably heated. The 
damp or wet com, grain, or seeds to be dried, are passed 
from an upper floor or hopper in the mill, or other building 
where the apparatus may be situated, into the small regu- 
lating hopper or receiver of the apparatus €y which is fur- 
nished with a sliding shutter or door, and aperture^ for 
the purpose of regulating the supply of damp com, grain, 
or seeds, to the drying chamber, and consequently the 
flow of the same through the apparatus. This regulator, 
shutter, or door is adjusted by means of the lever ff, to 
which it is attached, and the adjustable thumb-screw h, 
bearing against a fixed stay or standard. The damp or 
wet grain or seeds fall jfrom the apertures of the receiving 
hopper e, through the mouth or opening i, of the vibratory 
drying chamber *, formed of sheet metal, or of metal or 
other framework, and woven wire fabric or gauze, ifclesired ; 
but if the bottom of the drying chamber is formed of wire- 
work, then it will be desirable to place an iron plate between 
it and the bottom of the box «, in order to receive the dust 
or extraneous matter which may sift through the wire- 
work, and if allowed to fall upon the bottom of the box a, 
might be scorched or ignite^ and thereby produce disagree- 
able effects. The com or seeds flow through the drying 
box or chamber ky which is placed in an inclined position to 
facilitate its progress, and is delivered from the chamber at 
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the. mouth of the small transverse trough l, into the m- 
dined conducting off pipe or channel m^ from whence it 
faUs onto the floor of the room^ and is immediately spread 
thinly thereon in order to allow it to give off the steam or 
vapour^ and to cool : but what I prefer most is^ for the com 
to be passed from the apparatus on to a wire-gauze inclined 
frame or cooler; in passing over the surface of which^ free 
access of cold air is allowed to the com^ and thus the vapour 
or steam arising therefrom is carried off^ and the corn com* 
pletely cooled. 

In order to facilitate, the process of drying, and the pas- 
sage of the com through the apparatus^ the drying box or 
•chamber k, has a vibratory or shogging motion given to it^ 
which keeps the com continually agitated as it passes down 
the drying chax^ber. This is effected by means of the 
rotatory winch handle n, upon the shaft o^ to be turned by 
manual labour, the shaft turning in suitable bearings on 
side brackets ; or the shaft may be turned by a band passed 
from any convenient rotatory motion in the mill to a rigger. 
Upon this shaft o, is formed the small crank jp, to which is 
connected the rod ; , jointed at its other end to the bent 
lever r, which has its fulcrum at s ; the other arm of this 
lever, marked ty see fig. 4, is passed through an eye or 
staple on the side of the drying chamber, and forces it on 
.one side and draws it backward as the crank goes rounds 
thereby giving it a lateral shogging motion. The drying 
chamber is suspended within the box or casing a, by means 
of the rods or chains u, u, at its lower iend, and by the 
other chains v, Vy at its upper end^ which are connected 
rWith two pulley wheels or risers w, Wy mounted upon a 
shaft turning in proper standards. Upon the axle of these 
rigors is placed the arm or lever x, connected to the rod y, 
.which is ftimished with an adjustable screw and nutz^ 
•bearing upon a fixed piece 4»r bracket, and by which^neans 

VOL. xiii. 3 A 
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the iticUsation <^ the drying box or ch«idi)er h, may be 
adjusted to any desired indinatiQii^aiid consequently theflow 
of the grain or seeds through the same nay be facilitated or 
retarded. And I would here remark^ that the drying box or 
diamber k, may be made nvith or without a moveable lid^ 
and also that the top of the outer case or box a, may also be 
made moveable if desured; and further^ that the out^ caae 
or chambar may be constructed with the top and bottom 
•only of iron^aad the sides of brickwork^ or the bottom magr 
also be made of fire-brick^ if thought desirable : all of whic^ 
.variations will be easily suggested by any practical ^agineer 
or workmim^ without departing from my improved appa- 
,ratus or machine.— [/ftroflecl in /As Rolh Chapel Office 
July, 18380 

SpMiAoslioii diswn by M ems. Newton tad Beirjr. 



T6 John Consitt, of Manchester, in the county of Lan- 
caster, machinist, for his invention of certain improve^ 
ments in the machinery used for spinning, doubling, and 
twisting cotton and other fibrous substances.-^ [Sealed 
8th March, 1837.] 

Mt improvements in the machinery used for spinning, 
doublings and twisting'cotton and other fibrous substanees, 
are designed principally to facilitate the processes of pre- 
paring and spinning cotton, and, at the same time, to efiect 
93k improvement in the yam or thread produced \ that is^ 
to cause the same to be more regular, even, aud compact 
and, by keeping the fibres of the cotton straight and level, 
to work them more eflfectually into the bpdy of the thread 
or yam, instead of leaving the fibres of the threads loose 
and rough, as ordinsry spinning machines are liable to do. 

The maimfr in wltkh I prmoia to aftet my iiftpcOT«>* 
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mefiti in apiniiiiig, is, chiefly by altering the usuii speedi 
ftt which oertam parts of common spinning machinery 
Work, and by driTing all the preparation machines (in 
which two or more series of drawing rollers are used), by 
means of a much slacker strap than is commcmly em- 
ployed, which alone will be found to eflfect a considerabls 
improy^ient in the yam. 

Thus in the drawing frame, the roving frame, the jadi 
frame, the stretching frame, and the throstle, I put a 
driving pulley of a larger diameter than is commonly em^ 
ployed, in order to work all thes^ machines with a shekel' 
strap. 

The alterations I propose to make in the mule, particu* 
larly in the ordinary hand-*mule for spinning fine numbers 
of yams, are, to make the driving pulley of lai^er dia- 
meter, in order to pursue the same system of using a 
slacker strap than common ; and also to make a greater 
difference between the single and double speeds of the 
mule, so as to work the mule slower in the roving part, or 
that portion of the spinning which is performed by the 
rollers and parts connected therewith, and quicker in the 
'^ stretching and twisting" processes ; the difference I 
propose is about 1-j^ to 3-iV of the respective diameters of 
the speed wheels which govern these parts t)f the mule. 
These alterations will be found to make the rollers work 
much smoother, and keep the cotton from being ruffled in 
the rollers, and cause it to hang better together; thus 
keeping the filwes straight and even, so as to work them 
into the bddy of the thread with greater facility. 

A further alteration I propose to make in mules for 
spinning fine numbers of cotton or other material, is in 
those cases where spur or bevil wheels are used to give the 
** single and double speed,^ consisting generally of four 
whiels, two larger and two smaller ; I alter two of them^ 
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that is^ one of the pairs, in order to make a greater difier^ 
ence between the single and douUe speed; but in con*, 
structing new mules, I should have two pairs! of fast and 
loose pulleys, one larger and the other smaller»to be driven 
by two straps, instead of any gearing whatever, so. as to 
obtain the single and double speeds. 

And in that part of the process of mule spinning called, 
the ^^ going out*' of the carriage which* carries the spindles, 
instead of any toothed wheels, I make use of pulleys and 
straps, and thus prevent the ^^ back lash^^ of the wheels : 
this alteration will be found to keep all ^^ sineks'' or curts 
out of the yam, — [Inrolled in the Rolls Chapel Office, 
September, 1837.] 

Specification drawn by Messrs. Newton and Berry.. * 
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ON CAOUTCHOUC. 

BY ANDREW URE, M.D., F.R.S., &C. &C. 

(To the Editor qfthe London Journal of Arts,) 

SiR»*—> Since writing tlie article Caoutchouc for my *' Dic- 
tionary of Arts, Manufactures, and Mines/' now in course of 
publication, I have received, from several quarters, some valuable 
information ; and have also made a series of experiments upon 
the subject^ the results of which I have now the pleasure of trans- 
mitting to you for insertion in your journal. 

Hitherto the greater part of the caoutchouc has been imported 
into Europe from South America^ and the best from Para; but 
of late years a considerable quantity has been brought from Java, 
Penaiig, Sincapore, and Assam. About twelve months ago, Mr. 
William Griffith published an interesting report upon the FicuS'^ 
elasiica, the caoutchouc tree of Assam, which he drew up at the 
request of Captain Jenkins, agent in that country to the Gbvernor- 
Creneral of India* This remarkable species of fi{[ tree is either 
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Aolitary, or in twofold or threefold grocps. It is larger and more 
umbrageous than any of the other trees in the extensive forest 
where it. abounds, and may be distinguished from th0 other 
trces> at a distance of several miles^ by the picturesque appear- 
ance produQed by its dense^ huge, and lofty crown. The main 
trunk of one was carefully measured, and was found to have a 
circuraferjence of no less than 74 feet; while the girth of the 
main trunks along with the supports immediately round it, was 
120 feet. The area covered by the expanded blanches had a 
circumference of 610 feet. The height of the central tree was. 
100 feet, 

It has been estimated, after an accurate survey, that there are 
43,240 such noble trees within a length of SO miles, and breadth 
of 8 miles of forest near Ferozepoor, in th^ district of Chdrdwar, 
in Assam. 

Lieutenant Veitch h^s since discovered that the FicuS'elasiica 
is equally abundant in th^ district of Nandwar. Its geographical 
range in Assam seems to be between 25 deg. 10 min. and .27 deg, 
2,0 min. of north latitude, and between 90 deg. 40 min. and 95 
deg. 30 min. of east longitude. It occurs on the slopes of the 
hills, up to an elevation of probably 22,500 feet. This tree is of 
the banyan tribe, famed for " its pillared shade, where daughters 
grow about the mother tree,*' which has furnished the motto 
tot ramif quot arhores, to the Royal Asiatic Society. Species of 
this genus afford grateful shade, however, in the tropical regions 
o/ America, as well as Asia. 

Many species of other trees yield a milky tenacious juice, of which 
birdlime has been frequently made ; vlb Artocarpusintegrifolia,tLnd 
Lakoocha, Ficusindica and religiosa^ also F. Tsieia, Roxhurghii^ 
flom^rata, and oppoHtifolh* From some of these an inferior, kind 
of caoutchouc has been obtained. 

jThe. juice of the Ficus-elastica of Chardw&r is [^better when 
drawn from the old than from the young trees ; and richer in 
the cold season than in the hot. It is extracted by making in- 
cisions a foot apart^ across the bark down to the woodi all round 
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the trunki tnd also the large branches, up to llie Tei7 t6p ef 
the tree ; the quantity which etudes idcreasiog with the height 
of the incision. The bleeding may be Safely repeated ouce etery 
fortnight The fluid, as fresh drawn, is nearly of the consistence 
of creani) and pure white. Somewhat more than half a mcamtf 
(42 libs.) is reckoned to be the arerage produce of each bleeding 
of one tree ; or 20,000 trees will yield about 12,000 maunds of 
juice $ which is composed in 10 parts, of from ,4 to 6 parts of 
water, and, of course, from 6 to 4 parts of Caoutchouc. The 
bleeding should be confined to the cold months, so as not t6 
interfere with, or obstruct the vigorous vegetation of the tree la 
the hot months* 

Mr. Griffith says, that the richest juice is obtained Arom trans- 
verse incisions made into the wood of the larger reflex roots, 
which are half exposed above ground, and that it proceeds from 
the tiark alone. Beneath the line of incision, the natives of 
Assam scoop out a hole in the earth, in which they place a leaf 
Of the Pktymum eapitatum, Lin., rudely folded up into the shape 
of a cap. He observes that the various species of TtirantkerM, 
upon which the Moonga silkworm feeds, as also the castor oil plant, 
wliich is the chief food of the Eria silkworm, do not aff3fd a 
milky caoutchouc juice. Hence it would appear that Dr« Royle's 
notion of caoutchouc forming a necessary ingredient in the food 
of silkworms, and being ** in some way employed in giving 
tenacity to their silk," seems to be unfounded. If Botany dis- 
countenances this idea, Chemistry would seem to scout it alto* 
gether, for silk contains 1 1.83 per cent, of azote, and caoutchouc 
contains none at all ;* being simply a solid hydro-carbiiret, and, 
therefore, widely dissimilar in constitution to silk, which consists 
of oxygen 34.04, azote 11.33, carbon 50.69, $^A hydrogen 
3.94 in 100 parts. 

This hydro- carburet emulsion is of common occurrence in th^ 
ont>En» Euphorhiacia and Tulicea, which may be looked on as the 

• See my paper on the ultimate analysis of vegetable and animal sub- 
stances, in the Phil. Trans, for 1822. 
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•Main fooricefl of caoutchoqc. TIm American eaontcbonc is aaid to 
iba foraiabed by the Sipkonia ^Itutica, or the Hwea gnumemh 
nf Aubletf a tree which grows in Brazil, and also in Surinam. 
, Dn Royle sent models of cylinders* of 1^ to 2^ inches in dia« 
jneter, and 4 or 5 inches in length, to both the Asiatic and Agri« 
miUural Sodeties of Bengal, to serve as patterns for the natives 
to mould their caoutchooc by. Mr. Griffith says that this plan of 
forming the caoutohouo into tumblers or bottles, as recommended 
by the committee of the London Joint-stock Caoutchouc Com* 
pany, is, in his opinion, the worst that can possibly be offered ; 
being tedious, laborious, causing the caoutchouc to be Uackened 
in the drying, and not obviating the viscidity of the jvuce when 
it is exposed to the sun* He recommends, as a far better mode 
of treating the juice, to ilrork it up with the hands, to blanch it 
in water, and then subject it to pressure. I shall presently de- 
scribe a still better method which has recently occurred to me, 
in experimenting upon the caoutchouc juice. This fluid, with 
eertain precautions, chiefly exclusion from air, and much warmth, 
9>ay be kept in the state of a creamy emulsion for a very long 
lime. 

KBW EXPSRXMBNTAL BE8EARCHV8 ON OAOUTCHOUC. 

The specific gravity of the best compact Para 

caoutchouc, taken in dilute alcohol, is • « • • 0.941567 

The specific gravity of the best Assam is • • • • 0.942972 

Sincapore. • • • • 0.936650 

Penaog 0.919178 

In the process of making the kuistic tissues,* the threads of 
caodtchouc are first of all deprived of their elasticity, to prepare 
them for receiving a sheath upon the braiding machine. For this 
purpose they are stretched by hand, in the act of winding 
upon the reel, to 7 or 8 times their natural length» and left two 
or three weeks in that state of tension upon thd reels. Thread 
thus ii^iasticai^d has a specific gravity of no less than 0.948732; 
hnl when it has its elasticity restored, and its length reduced to 

• 8h ^Dlottmuv of Ait% Mssaltetasii^ sad Minss.** 
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its pristine state^ by robbing between the warm palms of the 
hands, the specific gravity of the same piece of thread is reduced 
to 0.925939. This phenomenon is akin to that exltibited in the 
process of wire-drawing, where the'' iron or brass gets condensed, 
^ardy and brittle ; while it disengages much heat : which the 
caoutchouc thread also does in a degree intolerable to unpractised 
fingers, as I have experienced. 

Having been favoured by Mr. Sievier, managing director of 
the Joint stock Caoutchouc Company, and by Mr. Beale, engineer^ 
with two different samples of caoutchouc juice, I have subjected 
each to chemical examination. 

That of Mr. Sievier is greyish brown» that of Mr. Beale is of 
a milky grey colour ; the deviation from whiteness in each 
case being due to the presence of aloetic matter, which accom- 
panies the caoutchouc in the secretion by ttie tree. The formeT 
is of the consistence of thin cream^ has a specific gravity of 
I.04125> and yields, by exposure upon a porcelain capsule, in a 
thin layer, for a few days, or by boiling, for a few minutes, witii 
a little water, 20 per cent, of solid caoutchouc. The latter, 
though it has the consistence of pretty rich cream, has a specific 
gravity of only 1.0175. It yields no less than 37 per cent, of 
white^ solid, and very elastic caoutchouc. 

It is interesting to observe how readily and compactly the 
separate little cloths or tlireads of caoutchouc coalesce into one 
spongy mass in the progress of the ebullition, particularly if the 
emulsive mixture be stirred ; but the addition of water is neces- 
sary to prevent the coagulated caoutchouc from sticking to the 
sides or bottom of the vessel and becoming burnt. In order to con- 
vert the spongy mass thus formed into good caoutchouc, nothing 
mhre is requisite than to expose it to moderate pressure between 
the folds of a towel. By this process the whole of the aloetic ex- 
tract, and other vegetable matters, which concrete into the sub- 
stance of the balls and juuks of caoutchouc prepared in Assam 
and Java, and contaminate it/ are entirely separated, and an ar- 
ticle nearly white and inodorous is obtained. Some of the cakes 
of American caoutchouc exhale when cut the fotor of rotten 
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cheese; a smell wliich adheres to the threads made of it, after 
every process of porificatipn. 

In the ioterior of many of the balls which come from both 
the Brazils and East Indies, spots are frequently found of a viscid 
tarry-looking matter, which, when exposed to the air, act in 
some manner as a ferment, and decompose the whole mass intp 
a soft substance, which is good for nothing. Were the plan of 
boiling the fresh juice along with its own bullc of w^ter, or a little 
more, adopted, a much purer article would be obtained, and with 
incomparably less trouble and delay, than bas been hitherto 
brought into the market. 

I find that neither of the above two samples of caoutchouc 
juice affords any appearance of coagulum when mixed in any 
proportions wiih alcohol of 0.825 specific gravity ; and, there- 
fore, I infer that albumen is not a necessary constituent of the 
juice, as Mr. Faraday inferred from his experiments published in 
the 21st vol. of the Journal of the Royal Institution. 

The odour of Mr. Sievier^s sample is slightly acescent, that of 
Mr. Beale*8, which is by far the Hcher and purer, has no dis- 
agreeable smell whatever. The' taste of the latter is at first bland 
and very slight, but eveutnally very bitter, from the aloetic im^ 
pression upon the tongue. The taste of the former is bitter 
from the first, in consequence of the great excess of aloes which 
it contains. When the brown solution which remains in the 
capsule, after the caoutchouc has been separated in a spongy 
state by ebullition, from 100 grains of the richer juice is passed 
through a filter and evaporated, it leaves 4 grains of concrete 
aloes. 

Both of these emulsive juices mix readily with water, alcohol> and 
pyroxilic spirit, though they do not become at all clearer ', they will 
not mix with iaoutcKoucme (the distilled spirit of caontcliouc), or 
with petroleum-naphtha, but remain at the bottom of these liquida 
as distinct as mercury does from water. Soda caustic lye does 
not dissolve the juice ; nitric acid (double aquafortis) convert! 
it into a red curdy magmli« The filtered aloetic liquid is not 
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effected by the nitnitei of baryta and sQver ; it aflbtdl wilb oxa* 
late of ammonia minute traces of lime. 

In a continuation of tbis paper I shall lay before yoor readersi 
next month, several interesting facts concerning the mannfactare 
of caoatchonc on the great scale, sopplementary to the acconnt 
given ill my Dictionary of Arts, &c. 

13, Chailotte-Btreet, Bedford-square, Feb. 18, 1839. 



SCIENTIFrC ADJUDICATION. 



ROBERTS'S SELF-ACTING MULE. 

Before the Judicial Committee of Her Majesty^i Privy 
Council^ at Westminster^ 22d February, 1839 : present^ 
the Marquis o/Lansdoume (president). Lord I/yndhurst, 
Lord Brougham, and Sir Herbert Jenner, — Counsel, Sir 
F. Pollock and Mr. Teed. 

Osr the petition of Richard Roberts, of Manchester, engineer, for 
itn extension of the term of his patents, granted in England 29th 
March, 1825, and subsequently in Scotland and Ireland, for 
\^ his improvements applicable to the mule, Billy» Jenny, stretch* 
lag frame, or any other machine or machines, however designated 
9it named, used in spinning cotton, wool, or other fibrous sub- 
Stances ; and in which either the spindles recede from or approach 
the rollers or other deliverers of the said fibrous substances, or in 
which such rollers or deliverers recede from or approach the spin- 
dles." (For specification of this patent, see '^ London Journal of 
Arts, &c.,*' First Series, vol. xiii. p. 6.) 

No caveat for opposing the application having been entered. 
The Attorney-General briefly addressed their lordships, stating 
^t he had no- objection to offer to the prayer of the petitioner 
beisg granted. 
: A model of the machine wat ihen4atrodttced, imd Ae nature 
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ftiM object of tbe inyjention was explained by one of the foremen 
in the employ of Messrs. Sharp^ Roberts, and Co. 
- Eyidence was heard in support of the allegations in the peti« 
tion ; and after a short consultation, their lordships granted a pro-^. 
loDgation of the several patents for the term of seven years, on 
account of the ingenuity and merit of the invention, and the 
difficulties opposed to the l^tentee in bringing it into effective 
operation^ and consequently not having derived a fair remunera- 
tion for so important an invention during the original term of the, 
patents. 



Before the same Meeting of the Council. 
WRIGHT'S BLEACHING APPARATUS. 

4 

COUNSEL, SIR F. POLLOCK. 

, On the petition of Lemuel Wellman Wr^ht, for an extension 
of the term of patent, granted in England 20th April, 1825^ for 
his invention of machinery or ^apparatus for washing, cleansing 
or bleacliing of linens, cottons, and other fabric goods or fibrous 
substances. — (For specification of this patent, see vol. ix., Firsts 
Series, of '*The London Journal of Arts," p. 281). 

The AtJ;orney-General objected to the extension, on the princi-, 
pie that this invention had not been carried into effective opera- 
tipn. Evidence was called to prove that the apparatus had be^n 
in use, but difficulties from adverse partners and from law pro- . 
ceedings, in which the Patentee had been for some years involved, 
prevented the invention being carried into such effective opera- 
tion, as to remunerate the Patentee; who has lately become the 
sole proprietor of the patent. 

The advantages likely to result from applying this invention to 
the bleaching of linen and cotton fabrics in general, and to the 
yarns in their rough state, as well as for domestic use, was ex-!-v 
plained by several practical bleachers from Lancashire. The 
great saving of time by this improved operation — the economy in 
t|ie consurpption of materials, and the perfect manner in which it 
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performed the work with less injury to the goods than the ordn, 
nary process having been unequivocally stated by all the witnesses^, 
induced the Council to extend the original patent iot a further 
term of seven years. 



SCIENTIFIC NOTICES. 



REPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. 

(Continued from p. 305.) 

May 29, 1838. 

The Prbsidbnt ia the chair. 

The minutes of the conversation on the explosion of steam 
bolters were read, and Mr. Lowe stated that the ordinary pro- 
cess of making water-gas showed that an iron plate would 
readily decompose steam or water. Tlie decomposition of water 
goes on extremely well nntii the oxidation of the tabe has ad- 
ranced to at least three-sixteenths of an inch. An iron tube 
begins to make gas extremely fast at first, and continues until 
the tube is cased with a thick crust of protoxide of iron. 



The drawings of the shield at the Tunnel were exhibited^ and 
Mr. Brunei explained the construction of the sbieldi and the 
manner in which it is advanced and worked. 



June 12, 1838. 
The Pbbsidbnt in the chair. 

Mr. Bruff exhibited an improved form of levelling staffl The 
figures on this staff are inverted, so that when viewed by an in* 
verting telescope in the usual manner, they appear erect, and are 
read off without any danger of mistake; which may readily 
occur when some figures^ as for instance 6 and 9, are read oiT 
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inverted. The meebanical arrangements for extending it are with 
the view of secoring greater steadiness. The principal improve- 
ment consists in there being attached to the bottom an universal 
joint, fixed to an iron plate; this plate remaining fixed, the ne- 
cessary errors conseqaent on moving the staff for reversing iU 
face^ when the last forward station is to become the next back^ 
are avoided. 

It was sug&[ested that the universal joint would be attended 
with great advantages in sloping ground ; in general^ however, 
the tripod invented by Mr. Simms was sufficiently convenient. 

Mr. Bald suggested that the uuiversal joint would be ex« 
tremely serviceable if placed on something solid. It was his 
practice to drive a wooden plug into the ground, on which the 
staff was set ; these plugs were left in, and serviceable for 
verifying the observations. He had levelled through a distance 
of forty miles, leaving a plug at every station. 



Description and Drawing of the Ice-boat. By S. Ballard, 

A. Inst. C. £. 

The principle of breaking ice adopted by Mr. Ballard, as ex« 
plained in a communication made last session, consists in forcing 
the ice upwards instead of forcing through it horizontally, or by 
pressing it down. For this purpose a frame, coated with sheet 
iron, is laid over the front of a boat, with an inclination downward 
from the boat, the lower end being under the ice. The paper 
describes the construction of the boat by reference to a deteiled 
drawing aad section. 

Sxporiments on the Flow of Water through Pipes of different 
Lengths. By W. A. Provis, M. Inst. C. E. 

In this paper are recorded two hundred and eight experiments 
on the flow of water through leaden pipes of l\ inch diameter, 
of lengths 100, 80, GO, and 40 feet, and for heads of water of 
35, 30, 24, 18, 12, and 6 inches. The arrimgemeni of the t%r^ 



d74 aeiesuyic NcHieei^ 

periments 19 described with great atcaracyi kni tkd resalto of 
tbe experiments are ^vea in twelve tables, • show ing the length 
dud ioclination of the pipe> tlie head of water at tbe upper end 
of the pipe, the time frotn turning the water into the apper end 
of the pipe to its reaching the lower end, the time of filling tboi 
receive]:^ tbe discharge in cubic feet per minute, and the meaa 
discharge per minute* To each set of experiments is appended 
a.cblnmn of remarks, in which the state of the pipe as to dryness , 
and the quantity of water in the discharging end, are reccrded; 
tUese circumstances having considerable influence on the quan« 
tity of the discharge. 

The experiments are tabalated in a different form» showing the 
effect of a given head of water in pipes of different lengths and 
inclinations. The following important results are dedaced. In 
level pipes the quantity of water discharged is nearly in the in* 
verse ratio of the square root of the length; but the departare, 
from this rule is greatest in the shortest lengths and greatest 
heads. In incUned pipes, the increased discharge is greater in 
the long than in the short pipes » The increased discharge 
for an increased head is nearly in the same pro|)ortion through 
the long and short lengths. 



June 19, 1838. 
The President in the chair. 

On the Construction of Roads on Deep Bogs and Moss^ 

. ByW. Bald. 

In this paper the author gives a detailed account of tbe cou^ 
strnction of roads through bogs, an^ of the methods of securing 
tbe foundations of small bridges in boggy places ; also sonse sng^ 
gestions on the formation of railway's on deep moss. 
, The genera) priuciples are as follow : — ^The first operation 
after laying out thQ[ line of r^oad, ii to drain thorotigbly the bog, 
(fyer which it is to^iass. For this purpose main and counter drains 
pvell^l ta tbe Ji»e^o| xmi ate t^^be eat: with ^.regular disdiarg^; 
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iflg fall along the bottom. Transversa drains mast also be cot 
betwixt the main aiid the countfr drains, so as effectually to drain 
off all the surface water and stagnant pools. The cutting of these 
drains must be carried on gradually, and by degrees; if the bog 
be moist, the operations, which can only be carried on at dry 
•CA8008 of the year, will probably hare to bie continued over 
three or four years before the drains become permanently fixed at 
the required dimensions. The counter drains are essential, as 
they relieve the pressure on the sides of the main drain, and con^ 
sequently prevent it filling up. The bog stuff cut out is to be 
dried, and when the bog under the line of road iTas become suffi- 
ciently dry, the road is to be levelled and made of proper shape, 
Imd the cross jdrains are to be filled with dry tnrf. 

The roadway is then* Co be floored or trunked over with five 
courses of dry heathy sods, which are to be well rolled with a heavy 
tyfinder* Upon this trunking is to be laid a soling, consisting 
of a mixed mass of prepared earth and gravel, of about six inches 
ill thickness, and the whole to be coated with good clean gravel: 
The road metal is then to be laid on, in two successive coats, 
tech of about three inches in thickness, the first being well con-' 
•olidated before the second, is laid on.- 

The great points to be aimed at are perfect drainage and good 
trankipg, as, if these are not attained, roads constructed on bog* 
will lose their shape, become ruinous, and soon go to decay. 
' The author considers the form and size of hammers employed" 
in breaking hard stones. These are frequently too heavy; a 
hgammer weighing abont a pound and a quarter, of an elliptical' 
form, pointed at the ends, the area of end being about y^th part 
of a square inch, appears to be best suited for ordinary purposes^" 

The turf ^of bog, being carbonized, makes excellent fuel, and 
may be employed in- the manufacture of iron, and such iron i's' 
extremely malleable. Turf fuel is also used most extensively in 
wovkiingthe steam engine* in many districts of Ireland ; it is used" 
on board the Dunally steam- boat for engines of eighteen-horse 
power, and tho Oxpense is fourpence per tn3e« 
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June 25, 1838. 
The Pju:sidsnt in the chair. 

A discnssion took place on the eflect of larf fuel on iron» and 
on the methods and principles of hardening iron. 



A coromiinication was read from Mr. Bock on the relation be# 
twixt the diaiceter and intermediate spaces of tiie tabes in a loco« 
motive boiler, for the prodaction of an nnanimons effect in the 
generation of steam* 



«, 
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Granted hy the French Government from the let qf October to the 31s^ 

of December, 1837. 
(Concluded from p. 374, toI. ^ii.) 

1*0 Jean Franqois Cail» of Paris^ for an apparatus for extracting 

the juice from the pulp of beetroot. 
-^ Marquis of Louvois, peer of Francey for a railroad with only 

one rail, and with double waggons aod moveable regulators. 
<— Louis Camille Eugene Duvergeri of Paris, for new printing 

processes, called by him. '' typography by application and in* 

crustation." 
••-> Thomas Franf ois Andr6 Stackler, of Roueni for improve* 

ments in printing woven goods. 
-^ Jules Aim6 Philippe LachapcUe, of Landrecies, for a means 

of using dross in blast furnaces. 
-^ Franfois Claude Bazin, of Paris* for a means of printing bf 

incrustation, skins, woven goods, paper, and parchment* 
-^ Thomas Dowcett, of London, for a new method of stitching 

and binding books. 
— * Evrard and Hocqne Desmaznres^ of Valenciennes^ for a brick* 

making machine. 
»— Fran9ois Marie Lanoe^ of Parls^ for a machine for making the 

fringe of shawls. 
•^ Guillot, father ai\d son, of Paiis, for a cellular coach for con** 

veying prisoners* 
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•To Priqaeler, £ather and sod, of Plencher les Minea^ for improve- 
ments in locks* 

•— Ey quern, of Bordeaux, for a means of closiog glass bottles with 
glass stoppers. 

— Fran9ois Darbo, of Paris, for an improved sacking bottle. 

•— ' George Crane, iron-master, for a means of reducing ore. 

•— Emile Grimpe, of Paris, for a means of preventing the 
counterfeit of Government stamps. 



Grantedfrom the Ist of January to the 2\st ofMarchy 1838. 

PATENTS FOR FIf TEBN YEARS* 

To John Lee Nicholson, of Manchester, represented in Paris by 
Mr. Perpigna< advocate of the French and Foreign Office for 
Patents, Rue de Choiseul, for improvements in spinning ma« 

. chines. 

— Charles Marie Joseph Ghislain Decartier, of Valenciennes 

, represented in Paris by Mr. Perpigna, for a hydrorotary ma^ 

chine J calculated to supersede sfeam engines. 
«— Pierre Edouard Barth^lemy, M.D., represented in Paris by 

Mr. Perpigna, for the application of caoutchouc to many useful 

purposes, both in industry and in the medical art. 
^ Waddington, brothers, cotton-spinners^ represented in Paris by 

Mr. Perpigna, for improvements in bleaching linens and other 
. like substances, and in the machines employed for the same 

purpose. 

— John Petrie, engineer, of Rochdale, represented in Paris by 
Mr. Perpigna, for improvements in the construction of loco-* 

, motives for railroads and common roads, vrhich improvements 
are applicable to stationary steam engines or to those employed 
for navigation. 

— William Fairbairn, engineer, of Manchester, represented in 
. Paris by Mr. Perpigna, for improvements in the means employed 

to unite sheets of metal used in the construction of boilers, and 
for other purposes. ^ 
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To William Harper, of London, represented in Paris by Mr. Per* 

pigna, first, for a prepared or improved fuel fit to warm apart. 

mentSy churches, or other bnildings, hot^houses, or other 

places in which artificial heat is required ; and, secondly, for 

stoves fitted for borning such fuel. 
— * Nicolas Schlnmberger, of Gaebwiller, represented in Paris by 

Mr. Perpigna, for improvements in the machines employed for 

spinning and twisting cotton, worsted, fiax, and other like sub* 

stances. 
^- Louis Jean N^pomucene Marie Housseau, of Triffletz, for a 

wine- making apparatus. 

— The Coal Company of Douchy, for a machine to pierce the 
. wall in coal-mines. 

«— Jacques Baile, of Lyons, for a frame called knitter, fit to exe« 
cute all the movements in knKting. 

«— Augaste Guibout, Marie St. Germain, and to M^ritens, of 
Paris, for the application of gold tissue and jewellery to the 
making of epaulettes, aigoillettes, and other like objects. 

— Pierre Adolphe Lebedel, of Paris, for a machine which makes 
five imitation pearls at once. 

<*— Jean Michel Keinhart> of Strasburgh, for double rotatory 
mills. 

— Amant Faulcon, of Paris, for a locomotive engine. 

— Jean Gregoire, of Paris, for an application to the box of a 
wheel, which diminishes the friction. 

— Pierre Fortin, of Orleans, for apparatuses called animal de- 
stroyers, fit for the destruction of wild beasts. 

— Theodore Marie Souclion, of Brest, for a double-winded forgU 
bellows. 

— Jean Jacques Hopwood, of Boulogne sur Mer, for a machine 
to wash, clean, and bleacb linens, cottons, and all other fibrous 
and vegetable substances, 

— Georges Fr6d6ric Schmidt, of Paris, for improved stoves. 

— Andre Francois Gaopillat, of Paris, for the rectifying of the 
nitric ether produced in the manufacturing of fulminate 'of 
mercaryj 



To Pierre Auriae, of PezenaSi for an improved kiud of famitnre. 
-— Leon Castellain^ of Paris^ for improvements in the distilling of 

alcohol, 
ii— Walker Wood, of London, for an improved locomotive engine. 
-— Antoine Elzeard Tardieu, for a machine for mannfactnring 

horse-sboes* 
*- Jean Pierre Xavier Clerc, of Belfort, for improvements in 

printing calicoes and other fabrics. 
— ' Allioty of Nantes, for a smoke-consnming fnrnace. 
•^ Pierre Francois Gaebhard, banker, of Paris, for a propeUing 

wheel, applicable to ships'-boats, &c. 
— Simonet de Changy, of Paris^ for a new system of melting and-^ 

purifying fat, oil, and rosin. 
— - Fran9ois Berjou, of Paris, for a new horse-shoe without nails, 

called hippo'iandale hermelique* 
«- Guillaame Bocquet and Pierre Marie Eugene Champion 

Nansouty, of Paris, for a method of preparing iron ore, which ' 

disoxidates the ore before introducing it into the blastfurnace* 
*- Edwin Emmanuel Cocker, of London, for a machine to make 

needles, pins, &c. 
— - Onesiphore Pecqnenr, of Paris, for improvemcDts applicable 

to railroads and locomotives. 
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Granted in Scotland between 2id January and 22d February, 1839. 



To Edward Cooper, of Piccadilly, stationer, in consequence of 
a communication made to him by a foreigner residing abroad, 
for improvements in the manufacture of paper. — 23rd January. 

— Peter Taylor, of Birchin Bower within Chatterton, Lanca* 
9hire, rope-maker, for improvements in machinery for pro-* 
pelling vessels, carriages, and machinery, parts of which m* 
proveQients are applicable to the raising pf w^tor.-— 23rd Jan. 

•w Fyodf rick Cay^y Worifcy, of Holywell-Btreet, London, for 
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certain improvements in locomotive engines and carriages.-— 
24th January. 
To Thomas Walker, of Birmingham, clcck-maker, for improve- 
ments in steam-engines, which improvements are also applica- 
ble to the raising or forcing fluids. — 24th January. 

— Thomas Sweetapple, of Cutterhall Mill, Godalming, Surrey, 
paper-maker, for an improvement or improvements in the 
machinery for making paper. — 28th January. 

— John Wilson, of Liverpool, lecturer on chemistry, for certain 
improvements in the process of manufacturing alkali from com- 
mon salt. — 30th January. 

— Sally Thomson, of North-place, Gray's Inn*road, London, 
for certain additions to locks or fastenings for doors of build- 
ings and of cabinets, and for drawers, chests, and other re^ 
ceptacles, for the purpose of affording greater security against 
intrusion by means of keys improperly obtained. — 31st January. 

— Job Cutler, of Lady Poole-lane, Birmingham, and Thomas 
Gregory Hancock, of Prince 's-street there, machinist, for an 
improved method of condensing the steam in steam-engines, 
and supplying their boilers with the water thereby formed.— 
31st January. 

— Horace Cory, of Narrow-street, Limehouse, London, B. M., 
for improvements in the manufacture of white lead. — 7th 
February, 1839. 

— Edward Samuell, of Liverpool, merchant, for improvements in 
the manufacture of soda. — 7th February. 

— - Timothy Burstall, of Leith, engineer, for certain improve- 
ments in the steam-engine, and in apparatus to be used there- 
with, or with any other construction of the steam-engine, or 
any other motive power, for the more smooth and easy con- 
veyance of goods and passengers on land and water, part of 
which will be applied to water power. — 11th February. 

^-* Charles Gabriel Baron de Suarce, of Red Lion-^square, Lon- 
don, and William Pontifex, of Shoe-lane, London, for a new 
mode of obtaning vegetable extracts. — 12th February. 

•-*. Morton Balmanno, of Queen-street, Cheapside, London*- 
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merchant, for a new and improved method of making and 
manufacturing paper, pasteboard, felt, and tissues, communi- 
cated by a foreigner residing abroad. — 14th February, 
To Joseph Burch, of Bankside, Blackfriars, Surrey, calico-printer, 
for certain improvements in printing cotton, woollen, paper, 
imd other fabrics and materials. — 14 th February. 

— Harrison Grey Dyar, of Cavendish-square, and John Hem- 
ming, of Edward-street there^ for improvements in the manu- 
facture of carbonate of soda. — 19th February. 

— Edward Pearson Tee, of Barnsley, dyer, for improvements in 
weaving linen and other fabrics. — 20th February. 

^ Joseph Burnett, of Deptford, for improvements in steam- 
engines.T--20th February, ' 



Netoi )9iitent» 

SEALED IN ENGLAND. 

1839. 



To Thomas Barnabas Daft^ of Regent-street^ gentlemany 
for certain improvements in inkstands^ and in materials 
and apparatus for fastening and sealing letters or other 
documents. — Sealed 2d February — 6 months for inrol- . 
ment. 

To Moses Poole, of Lincoln^s-inn, gentleman, for im- 
provements in the means of conveying and transporting 
persons and goods fi'om one place to another. — Sealed 4th 
February — 6 months for inrolment. 

To John Evans, of Birmingham, paper-maker, for im- 
provements in the manufacture of paper. — Sealed 4th 
February — 6 months for inrolment. 

To Thomas Robinson, of Wilmington-square, in the 
county of Middlesex, gentleman, for improvements in the 
pjocess' of rectifying or preparing spirituous liquors in the 



J 
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making of braiidy.~Sealed 7th Febniary-^e 'montlui for 
inrolmait. 

To Christopher Binks^ of Newington, Edinbtu^h^ manu- 
fkcturing chemist^ for certain improvements in obtaining or 
manufacturing, and in rendering useful chlorine^ the chlo- 
rides of lime and soda, and other compoimds of chlorine 
applicable in bleaching.— Sealed 8th February— 6 months 
for inrolment. 

To Charles Gabriel Baron de Suarce^ of Red Lion-square^ 
in the county of Middlesex, colonel in the French service, 
and WiUiam Pontifex, of Shoe-lane, in the city of London^ 
coppersmith, for their invention of a new mode of obtain- 
ing dyes, colours, sannin, and acids from vegetable sub- 
stances. — Sealed 11th February — 6 months for inrohnent. 
To George Henry Manton, of Dover-street, Piccadilly, 
gun-maker, for certain improvements in fowling-pieces, 
and other fire-arms.— Sealed 11th February — 6 months 
for inrolment. 

To Edward Pearson Tee, of Bamsley, York, dyer, for 
improvements in weaving linen and other fabrics. — Sealed 
11th February — 6 mont;)is for inrolment. 
To John Thomas Betts, of Smithfield-bars, rectifyer, for 
' improvements in the process of preparing spirituous liquors 
in the making of brandy. — Sealed 1 1th February — 6 months 
for inrolment. 

To Frederick Cayley Worsley, of Holywell-street, 
Westminster, Esq., for certain improvements in locomo- 
tive engines and carriages. — Sealed 14th February — 
6 months for inrolment. 

To Richard Prosser, of Birmingham, civil engineer, for 
certain improvements in apparatus for generating steam, 
consuming smoke, and heating apartments. — Sealed 19th 
February — 6 months for inrolment* 
To Mosea Poole^ of Li&coln^s^inn;^ gentlemanj for im« : 
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provements in epaulettes and ornamental metallic wire 
fringe, and other ornamental articles or fabrics of wire,— 
Sealed 21st February — 6 months for inrolment. 

To Johann Andreas Stumpff, of Great Portland-street, 
in the county of Middlesex, musical instrument maker, for 
improvements in grand and other piano-fortes. — Sealed 
2l8t February — ft months for inrolment. 

To Matthew IJzielli, of Fenchurch-street, London, mer- 
chant, for improvements in locks or fastenings. — Sealed 
21st February — 6 months for inrolment. 

To Herbert Read Williams, of- the city of Gloucester, 
surgeon, for improvements in trusses and surgical band- 
ages. — Sealed 21st February — 6 months for inrolment. 

To Thomas HaU, of Leeds, brass-founder, for a new 
combination or arrangement of parts forming an improved 
furnace for consuming smoke and economizing fuel, appli- 
cable to steam-engine boilers, and other furnaces, — Sealed 
21st February— 6 months for inrolment. 

To William Nash, of Budge-row, London, merchant^ 
for certain improvements m the construction of bridges, 
viaducts, roofs, and other parts of buildings. — Sealed 21st 
February — 6 months for inrolment. 

To John Silvester, of West Bromwich, Stafford, white- 
smith, for certain improvements in the arrangement and 
construction of apparatus for hanging and closing doors.— 
Sealed 21st February — 6 months for inrolment. 

To William Joynson, of St. Mary Cray Paper-mills, 
Kent, paper-maker, for a certain improvement or certain 
improvements in the manufacture of paper,— Sealed 21st 
February — 6 months for inrolment. 

To William Nash, of Budge-row, London, merchant,- 
for certain improvements in machinery for winding, spin- 
ning, doubling, and throwing silk and other fibrous sub-. 
staoGes.^ Sealed 23d February— 6 months for inrolikient. 
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Clock before the sun, 12m. 41b. 

> rises 7b. 7m. A. 

> passes mer. Ob. 41m. M. 
) sets 7b. 11m. M. 
£ncke*s Comet R. A. 20b. 

59m. dec. 23. 36. 
Ditto passes mer. 22b. 21m. 
42 ^ in conj. wi(b the ^ diff. of 
dec. 4.31. N. 
^ in Apbelion. 

1 1^'s first satt. will im. 

2 1^ in conj. witb the 0. 

34 Tf. in conj. with the > diff. of 
dec. 4, 0. N. 

}) in Apogee. 
17 9 greatest hel. lat S. 

Clock be^re the sun, 11m. 50s. 

J^ rises lib. 54m. A. 

]) passes mer. 3b. 21m. M. 

}> sets7h. 52m. 

Encke's Comet 11. A. 21h. 7m. 
dec. 23. 2. 

Ditto posses mer. 22b. 1 4m. 
37 2f.'s second satt. will im. 
41 7^'s third satt. will im. 

22 ^'s third satt. will em. 

40 h in conj. witb the > diff. of 

dec, 7. 5. N. 
13 $ in conj. with 1^ diff. of 

dec. 1.18. S. 
82 }) in D or last quarter. 
54 l/.*s first satt. will im. 

Clock before the sun, 14m. 33s. 
) rises 5h. 42m. M. 
^ passes mer. 8b. 52m. M. 
}) sels Ob. 2m. A. 
Kncke*sComet R. A. 2 lb. 16m. 

dec. 22. 21. 
Ditto passes mer. 22b. 3m. 

23 l^'s first satt. will im. 
33 S in oppo. to the 0. 

5 $ In sup. conj. witb the 0. 
Mercury R. A. 23b. 41m. dec. 

3. 36, S. 

Venus R. A. Ob. 52m. dec. 

4. 41. N. 

Mars R. A. lib. 29m. dec. 

7. 30. N. 
Vesta R. A. 6b. 8m. dec. 

25. 9. N. 
Juno R. A. 21b. 48m. dec. 

7. 21. S. 

> Pallas R. A. 13b. 23m. dec. 

8. 7. S. 

Ceres R. A. 13b. 41m. dec. 6. 

6. N. 
Jupiter R. A. 13b. 2m. dec. 

4. 57. S. 
^ Saturn R. A. 16b. 35m. dec. 

20. 9. S. 



D. n. X. 

14 — GtOTg. R. A. 22h. 59ffl. dec 

7.20.5. . 

— Mercury passes mer. Ob. I5m. 
•^- Venus passes mer. lb. 26m. 

— Mars passes mer. 12b. Im. 

— Jupiter passes mer. 13b. 34m. 

— Saturn passes mer. 17b. 7m. 
•— Georg. passes mer. 23b. 29m. 

7 52 }jiin conj. witb the }» diff. of 

dec. 0. 24. N. 

15 Partial eclipse of the sun. 

3 23 Begins ^ 

8 44 G reatest phase > mean time. 

4 4 Ends > 

— Magnitude of tlie eclipse 0.05 

on the soulbem limb. 

5 13 Ecliptic conj. or new moon. 
7 2 $ in conj. with the }) di£ of 

dec. 1. 37. S. 

— Clock before the sun, 9m. 158. 

— > rises 6b.*20m. M. 

— }) passes mer. Oh. 5m. A* 

— ]) sets 6h. 8m. A. 

Encke's Comet R. A. 21h. 

S5m. dec. 21. 41. 
Ditto passes mer. 21b. 52m. 
23 J in Perigee. 

16 16 18 ? in conj. with the }) diff. of 

dec*. 3. 5. S. 
18 13 16 n 's first satt. will im. 
20 Clock before the sun, 7m. 47i. 

— }) rises 7b. 50m. M. 

— }) passes mer. 4h. 39m. A. 

— D sets Ob. 17m. M. 
Encke's Comet R. A. 21h.33m. 

dec. 21. 2. 
Ditto passes mer. 21b. 41m. 
t 43 Ti stationary. 
19 10 enters Aries, Spring com. 

22 5 29 31 in D or first quarter. 

23 3 59 5 in the ascending node. 
11 4 ^'s second satt. will im. 

24 22 45 Vesta in Q with the 0. 

^5 Clock before the sun, 6m. I5s. 

— D rises lb. 45m. A. 

— }) passes mer. 9h. l5m« A. 

— )) sets 4b. 40m. M. 
Encke's Comet R. A. 21b. 4lm. 

dec. 20.25. 
Ditto passes mer. 21b. 29m. 
15 10 l^'s first satt. will im. 
27 9 38 2/L's first satt. will im. 

17 6 ^ in conj. with the }) diff. of 
dec. 2. 52. N. 
29 § in Perihelion. 

30 2 19 Ecliptic oppo. or O foil moon. 
4 51 1( in conj. with the }) diff. of 

dec. 3. 47. N. 
^3 }) in Apogee. 

31 19 10 Pallas in oppo. to the 0, in- 

tens.of light 1.859. 
J. LEWTHWAITE, Rotbnhithe, 



^uppUmtnt 



CONTAINING DESCRIPnONS OP THOSE INVENTIONS FOR 
WHICH PATENTS WERE GRANTED IN THE YEAR 1832, BUT 
WHICH HAVE NOT BEEN BEFORE REPORTED IN THIS 
JOURNAL. 



To Tho4as Howard^ of CopthalUcourt, late of New 
Broad^street, in the city of London^ merchant ^ for im- 
provements on his former invention, denominated the 
vapour engine ; and the application of a part or parts 
thereof with certain additions or improvements to steam 
enffines.^-^lSesled 29th November, 1832.] 

In voL xiv. of our First Series, page 181, wiU be found a 
description of thb machine above alluded to, for which a 
patent was granted I3th October, 1825. 

The Patentee states that his improvement assimilates to 
the construction of a Bolton and Watt's engine, inasmuch 
that it has a distinct chamber for condensing placed at the 
;side of the working cylinder. 

The rude sketch accompanying the specification, repre- 
sents th^ section of a working cylinder and piston enclosed 
within another vessel, in which an elastic vapour from 
alcohol is generated by means of a jet or spray of the Uquid 
being injected and thrown upon a heated surface, pro- 
duced by a mercurial bath over a furnace below ; the whole 
being surrounded by a jacket enclosing the furnace and flues, 

By what means the elastic vapour produced is made to 
work the piston within the cylinder is not shown ; but pre* 

VOL. XIII. 3 d 
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suming it to have so acted^ the vapour from the eduction is 
to be passed off into the contiguous vessel^ there to become 
condensed. 

This condenser has a worm tube, through which the 
eduction vapour flow§, and becoming condensed and 
cooled toward the bottom, is then forced through the pipe 
to the jet before mentioned a partially heated liquor^ and 
thrown out in a spray upon the heated surface, and thereby 
converted into an highly elastic vapour. 

The claim of novelty is principally in the connexion of 
the condensing vessel to the vapour engine, by which the 
liquor may be used over and over again without losing 
.much of the heat, and allowing none of the vapour to 
•escape into the atmosphere : the other points are unim- 
gportant. — [Inrolkd in the Inrolment Office, May, 1833.] 



pro Richard Whytock, of the city o/Edinburffh, manu^ 
factuTCTy for his invention of an improved method or 
manufacture, which facilitates the production of regular 
figures or patterns on different fabrics, particularly velvet, 
velvet pile, and Brussels, Wilton, and Turkey carpets. — 
[Sealed 8th September, 1832.] 

The pattern or design intended to be woven upon the face 
of the carpet or other goods, is first produced in colours 
upon the warp yams, in order that such coloured parts of 
the yams may be brought up on to the surface in the ope- 
ration of plain weaving, and thereby produce a pattern or 
design without the use of a draw bog, or Jacquftrd, or other 
contrivance usually employed for the production of figured 
fabrics. 

The Patentee states that he is aware of Mr. Bumet 
Woodcroft's intention, in which, by printing warp yams 
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in tbehf distended form, when beamed or prepared for 
introduotion into the loom, he is enabled to weave speckled 
fabrics (see vol. i. of our Second Series, p. 32) j and, also, 
pf the invention of Mr. Schawbe, for weaving coloured 
devices upon fabrics by similar means (see vol. iv. of our 
Conjoined Series, p. 76) : but he considers his inventicMi 
essentially different, inasmuch as he prints his yarns be- 
fore they are beamed, taking care to adjust the positions 
of the several colours in the yarns when beamed, so 
that they shall exactly produce the required pattern in 
the loom. To use a nautical expression, we should say 
this is ^^ sailing very near the wind,^^ for the warp yams 
are to be printed before woven, and the coloured parts 
raised up to produce the pattern, as. described in the spe- 
dfications of the above-^mentioned patents: we do not, 
therefore, perceive any essential feature of novelty in the 
present invention, the nice distinction appearing to us to 
be without difference. 

The yams are to be tightly wound upon a cylinder, and, 
by means of a graduated scale, applied both longitudinally 
and transversely : the yams are all numbered in breadth 
across the cylinder, and also the distances in length round 
the cylinder, which will be occupied by the weft threads 
when woven. By the assistance and direction of a plan of 
the pattern similarly arranged, drawn, and coloured, the 
workman now dabs upon the yarns at the proper parts the 
several colours to form the pattern, which he effects by 
means of felted sticks dipped into the said colours, and 
thence transform the said colours to the different portions 
of the yams' whilst they are thus distended round the 
cylinder. Necessary precautions being taken to dry the 
colours, the yams are then slipped off the cylinder in loose 
hanks, by causing a portion of the cylinder to collapse ; and 
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the hanks bemg then tied up in the usual wajr^ they are 
submitted to steam, in order to fix the colours. After this^ 
the yams are placed in the loom, and the pattern produced 
by raising the coloured portions of the warp in the process 
of plain weaving, — [InroUed in the Inrolment Office^ March, 
1833.] 



To Alexander Beattie Shankland, of Liverpool^ 
street y in the city of London, Esq., in consequence of a 
communication made to him by a foreigner residing 
abroad, for a new method of spinning woo/.— [Sealed 
5th July, 1832.] 

The subject of this patent is the same as the invention for 
spinning flax and hemp, reported at page 25, of the pre^ 
sent volume. The wool, in this instance, having been 
opened by a scribbling engine or otherwise, is placed round 
a cylindrical drum, and held there by means of hooks or 
staples set in the periphery of the drum ; from whence the 
fibres of wool are drawn off by the sharp points of a sort 
of star*wheel, mounted and revolving in a bowl-shaped 
spindle. . 

The loose fibres thus received, pass from the star through 
a slit or groove in the bowl spindle, and become twisted or 
spun by its rotation ; and the cord, thus formed, proceeds 
upward through conducting rollers, and is wound upon a 
reel above. 

The other details of the machine, and the mode of driv« 
ing, is the same as in other spinning machinery. —[/^iro/fed^ 
in the Inrolment Office, September, 1832.] 



t m 1 

« 

To Joseph Crawhall^ of the toum and county of New-* 
castle-upon-Tyne^ rope-maker, for his invention of an 
improvement in the manufacture of flat ropes, such as 
are used in mines. — [Sealed 8th August^ 1832.] 

The Patentee considers that a flat rope^ composed o^ or 
made from^ strands of ropes that have been twisted and laid 
at different times^ and thereby been subject to different de- 
grees of tension^ cannot possess a uniform strength^ beside 
having other objections. He^ therefore, proposes to twist 
and lay all the strands which are to form one flat rope ia 
one machine at the same time, and by the same operation* 

The elementary parts of this machine are not varied from 
the ordinary construction of mechanism employed for lay- 
ing ropes, but the improved machine consists of several of 
the twisting ordinary apparatus combined in one frame^ 
and driven simultaneously by coupling wheels connected 
to one first mover. 

The ordinary mechanism employed is the frustrum of a 
cone revolving upon a horizontal axle. The cone has three 
notches or openings along it, each of which receives one 
strand of rope, which is passed through the length of the 
cone ; and the three strands meet, and are twisted or laid 
together at the apex. The improved machine has several 
of these cones mounted in its fitimework, all driven by one 
rotary power : hence all the strands of rope receive the 
same quantity of twist, and are laid with the same degree 
of tension. 

This is the invention, and for this mode of making flat 
ropes the Inventor claims his patent. — [Inrolled in the 
Jnrolment Office, September, 1832.] 



To Thomas Alcoci^^ qf the parish qf Chines, in the eountjf 
of Worcester, lace-manufaoturer, for his imwtion of 

' certain improvements in machinery for manufacturing 
bobbin^net lace. — [Sealed 18th December^ 1832.] 

Thb specification of this patent commences with a histoiy 
of lace-making machineiy^ inorder to introduce to the reader 
a certain peculiar construction of madiineiy^ known in the 
trade as Brown's traverse warp machine and Lever's ma^ 
chine^ upon which principles of construction the present 
pnprovements are engrafted. 

. This document is of considerable lengthy and goes into 
a great minutia of detail y but the main features may be 
described in a few words* 

The invention consists in the adaptation of two extrt 
poiiit bars (the nature of which are well known,) These 
Hfw points are for two objects ; the one is for lifting up the 
crossed traverse warp threads^ the other for holding sucb 
raiised threads whilst the bobbin carriages pass^ aod the 
ordinary i^ratioos of the machine go on to perfect tl^ 
twist, and form the mesh of the net« 

Another feature of the improvement appUcable to a 
Lever's machine, is forming certain of the bobbin car<T 
riages with thick parts at top^ for the purpose of enabling 
them to keep open the warp for the taking up points t$i 
futer* 

It would be in vain to attempt a particular descriptioii 
of these improvements without enlarged representation^ 
of the working parts of the machines to which they apply. 
We shaUf therefore, merely state that these extra pointe 
hang in the machine below the ordinary points in perpeur 
dicular positions, the ends of the points being bent at an 
angle, and that they are raised up into operation at certain 
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periods by means of levers acting upon a 6ani on a rotary 
shaft. 

The Patentee claims^ as the matter of his invention^ the 
Hfting points for taking up the crossed threads^ and the 
holding points for retaining them^ and also the thickening 
of the tops of the alternate carriages^ for keeping open the 
tray through the warp^ for the taking up points to enter.-^ 
[Inrotted in the Rotti Chapel Office, May, 185S.] 



To Thomas Alcock^ qf the parish of Claines, in the county 
of Worcester, tace-manufacturer, for his invention qf 
certain improvements in machinery for mantfacturing 
bobbin-net lace. — [Sealed 18th December, 1832.] 

This appears to be an adaptation of the parts of the pre- 
ceding specification to the principles of a traverse warp 
machine^ in conjunGti<Hi with Henson and Jackson^s fluted 
roller machines^ the improvements for design making many 
narrow breadths of laee in one sheet, by a single tier of 
bobbins^ the selvages of which breadths are conneeted by 
what are called whipping threads* 

The description of this improvement is still more lengthy 
than the preceding, and is accompanied with many large 
and complicated drawings, showing the details of the con« 
trivance ; but which we do not consider to be of sui&cient 
importance to require a very elaborate report here. In 
short, the claim with which the specification closes will give 
as satisfactory an account of. what the Patentee considers 
he has invented, as any epitome of the matter which we 
loiight be able to draw out from a careful analysis of this 
InroUed document. 

The Patentee says, that he claims *' combining together, 
va th€ mc^ineir shown> tot the purpose of making breadthii 
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of bobbin-net lace^ the several parts of Brown^s traverse 
warp machinery^ called spools^ forks^ and dividers ; with 
the several parts of Henson and Jackson^s fluted bar or 
fluted roller machine^ called bobbin carriages^ combs^ and 
fluted bars or rollers; together with the new parts^ 
called lifting points^ and holding points^ and extra thickT 
nesses at the tops of the carriages'' (as described in the 
foregoing specification of a patent of the same date as this^ 
and under the same title). He also claims the peculiarity 
of the combs^ as to their positions, being in leads which 
are placed on bars very near the middle of the machine, 
there being no fluted bars near the warps, and only two 
employed, which are situate under the middle part of each 
comb. — [Inrolled in the Rolls Chapel Office^ June, 1833.] 



7b Robert Sblbt, of Burletgh-etreet^ Strand^ in the 
county of Middlesex, wine-merchant, for an invention 
communicated to him by a foreigner residing abroad, of 
certain inqyrov&nents in the making or constructing of 
bedsteads, sofas, couches, and other articles for ease or 
comfort. — [Sealed 20th December, 18S2."1 

This is animprovement in camp bedsteads, sofas, or couches, 
by which they are enabled to be folded into close compass, 
for the more convenient stowage or travelling. The frame 
of the bedstead, sofa, or couch, is made by two horizontal 
rods of iron curled up at the ends, forming the sides, to 
which legs are attached by screwing them into sockets in 
the under parts of the horizontal rods. These two side 
frames are connected together by transverse stretchers^ 
which are made with a hinge joint in the middle ; and at 
their ends have sockets, which turn freely on the upper 
parts of the legs. A covering of sail-cloth or such mate-» 
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rial^ having some degree of elasticity, is to be attached, by 
sewing or otherwise, to the side rails, and when the 
stretchers are opened, the covering will be drawn tight : 
it mi^ be further supported by diagonal cross bands. 

In order to pack up the bedstead, sofa, or couch, it is 
only necessary to collapse the jointed stretchers, when the 
side franles will fall together and lay flat, occupying very 
little room.— [/nro/feJ in the Inrolment Office^ Jvne, 1833.] 



To Thomas Parsons, theyounger^ of FumivaPs-Ann, jfM^ 
tlemanf for his invention of certain improvements on 
locks for doors and other purposes.^^[SeBihdd 20th De- 
cember, 1832.] 

This improvement is described as consisting in the em- 
plojrment of lever tumblers in connexion with loose 
tumblers for door locks, by which the bolt may Be held 
securely both in a locked or imlocked state.- Lever 
tumblers, that is, thin plates of various forms, have been 
applied to Ick^ks in a great variety of ways and shapes, for 
the purpose of dropping into notches in the edge of the 
bolt, from which they can only be raised, and the bolt 
slidden, by a key with indentations on its edge, answering 
to the positions of all the tumblers. In this instance, it 
appears that certain other auxiliary tumblers, called loose 
tumblers, are to be connected to the lever tumblers, to give 
additional security. 

It is proposed that these tumblers should be made of 
very thin plates of metal, so that, by their introduction, 
the thickness of the lock will not be increased, and yet per- 
fect security obtained. The form and position of these 
additional tumblers appears to be the whole matter of 
novelty; but the advaiitages are not very obvious. 

VOL. XIII. 3 E 
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There is also a suggestion foi^ making tbe bolt of a pad^ 
lock or other lock in two thin pieces, placed in contact, ao 
as to render it difficult to open them b j any means but bjr 
the proper key ; and there are parts appended capable of 
being shifted, if required, so that, under certain oireum- 
stances, even the proper key shall not open the lock mth* 
out its parts being first adjusted to the secret cue.-— 
llnroUed in the Inrolment Office^ June, 18S3.] 



3b William Hbnrt Jamss, qf Thaidee-inn, HMam, in 
the eUy ^ London, engineer, /or hie invention ^eertain 
improvements in the construction of steam carriages, and 
the apparatus or machinery for propelling the same; part 
of which improvements are applicable to other purposes. 
—[Sealed 15th August, 1832.] 

Th£ subject of this patent is an arrangement of me- 
chanism for actuating a locomotive carriage upon ordinary 
roads ; consisting of a steam engine, boiler, furnace, blower, 
and other af)paratus for driving a wheeled carriage. It does 
not appear that any featiu'e of novelty is proposed in this 
mechanism beyond its mere arrangement, appHcable to the 
purpose of locomotion; but in the construction of the 
boiler, something new is professed to exist: what that 
particular novelty may consist in, we have not been able to 
discover. 

The boQer is made of a series of flat water chambers^ 
placed one above another nearly in horizontal portions ; but 
slightly inclinmg, which chambers communicate with each 
other by tubes, and the flues from the fiunace passes in a 
eigsag form between the chambers, in order that the heat 
tnay act upon the extensive surface of the boiler. 

The driiTuig power of the engine is communicated to thi 
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nrheels by endlefts bands or chains passed over pulleys on 
each ride of the carriage; and in the event of the required 
track of ilie eanriage being in a curved Une^ the driving 
chain on one side of the carriage may be thrown off the 
wheel by the conductor, and thereby prevent the friction 
which would occur from forcing the wheels to revolve uni- 
formly over unequal distance. — [InroUed in the Inrolment 
Office, February, 1883.] 



7b James William Durant, of Brewer-street, Somers^ 
town, in the parish of St. Pancraa, and county qf Mid^ 
dleseXf smith, /or his invention of an improved mode or 
modes, method or methods of securing, combining, and pre-- 
serving printed, written, or plain papers ; printing, draw^ 
ings, music, or other similar matters ; so as to be readily 
accessible, easily referred to, and capable of being taken 
asunder, and replaced at any tim^ unth facility. — [Sealed 
12th October, 1832.] 

When any number of sheets of paper are required to be 
connected together in a sort of temporary binding, so 
that their back edges may be securely held, yet capable of 
being separated at pleasure, the Patentee places all the 
back edges of the several sheets in contiguity, and carefully 
adjusts them ; then he applies two straight bars of iron, oi; 
any other suitable material, one on each side of the parcel 
of sheets, within a short distance (say half an inch) of the 
back edges, and presses these two bars together by a screw^ 
or other means, so as to cause the bars to take part hold 
of the sheets, which will connect them as if bound in a 
book* 

The subject of the above patent is this parallel appa« 
nftus^ formed very much like a parallel ruler, the two bari| 
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being connected near their top and bottom ends bj two 
jointed transverse metal straps or levers^ which allow the 
parallel bars to recede from^ or approach toward^ each 
other. A. screw shaft having right and left handed threads, 
is connected to the two transverse straps or levers ; and by 
turning this screw shaft, these levers are moved so as to 
draw the parallel bars together, and cause them to hdid the 
edges of the sheets firmly, or to open the parallel bars for 
liberating and separating the sheets. 

The Patentee contemplates that these parallel bars or 
holders, constructed on the same principle, may be made 
to open and close by various mechanical means ; but his 
invention appears to consist in the employment of parallel 
bars for the purposes stated, when brought together or re- 
moved asunder by the agency of a right and left handed 
screw acting upon the jointed connecting strap levers,-— 
[Inrotted in the Inrolment Office^ April, 1833.] 



To John Bublingham, of Old Buckenham, near Attle^ 
boroughyin the county ofNorfolkyfor his invention of 
certain improvements on mills or machinery to be operated 
upon by wind, and applicable to the grinding of com and 
'other purposes, — [Sealed 8th November, 1832.] 

Thbsb improvements in windmills apply to the construe* 
tion of the sails of the mill. The Patentee considers that 
a great increase of power would be obtained, if the sailsi, 
instead of being placed in the form of a cross, were formed 
by radial vanes filling up the whole circular space. 
. These vanes are severally made to turn upon pivots, one 
of which is set in the central block, the other in an outer 
rim that circumscribes the whole. The mode ijS turning 
these vanes, according to the state of the wind^ in order to 
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regulate the power, is by a sliding apparataa witUn the 
hollow shaft, connected by cranks to the vanes* An im- 
portant feature, as it is considered by the Patentee, is the 
forming of a rim box or ring, either circular or polygonal^ 
round the outer part or ends of the vanes, for the purpose 
of confining the wind, and thereby increasing its power**— 
[Inrolkdin the Inrolment Office^ January, 1833.] 



7b Joseph Gibbs, of the Kent-roadj engineer, and Av'^ 
GUSTus Applegath, o/ Cvayfordy calico-printer, both 
in the county of Kent, for their invention qf certain m- 
provements in machinery for cutting out wood for car* 
riage wheels, and for cutting and shaping the wheels.-^ 
[Sealed 22d September, 1832.] 

This is a modification of the block-making machineiy, 
consisting of circular saws and other rotary cutters, in 
connexion with sUding rests and guides, so constructed 
and arranged, that the spokes, feDoes, and boxes of wheels 
may be formed and fitted, and the wheels finished by ma- 
chinery, without the aid of manual labour. The specifi- 
cation is of considerable length, and accompanied by 
numerous drawings. 

The box of the wheel having been turned in a lathe in' 
the ordinary way, is then fixed upon the centre of a divid- 
ing plate, on which are mounted several drills placed 
radially. By means of these drills, the holes in the box 
are accurately bored at equal distances apart, according to 
-the required number of spokes. 

The wood for forming the spokes having been cleft to 
the proper dimensions, each spoke is placed in a sort of 
lathe, and is there operated upon by a travelling cutter, 
guided by levers which act against a pattern spoke in 
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order to produce the desired form. The ends of the spokeft 
are cut in another machine by circular saws^ and they lure^ 
therefore^ all made to one exact size and figure. 

The feUoe of the wheel is formed by several s^:ment 
pieces of wood, placed on circular side rests, and cut, abo, 
by circular saws, and their junctions or ends are socketted 
by other parts of the machinery. 

The parts of the wheel being completely put together^i 
the whole is finished by being trimmed to its required 
shape in another machine by rotaiy cutters.— [InroUed in 
the Inrolment Office, November, 1832.] 



ORIGINAL COMMUNICATION. 



ON THE CAOUTCHOUC MANUFACTURE. 

BT ANDREW URE, MD., F.R.S., &C. 6cC, 
(To the Editor qf the London Journal qf Arts,) 

Sir, 
This department of operative industry has, within a few years, 
acquired an importance equal to some of the older arts, and 

r 

promises, ere long, to rival even the ancient textOe fabrics ip 
the variety of its designs and applications. The manufiicture of 
caoutchouc has, at present, three principal branches— 1. The 
condensation of the crade lumps or shreds of caoutchouc, as 
imported from Soath America, India, &c., into compact homo- 
geneous blocks, and the cutting of these blocks into cakes or dieets 
for the stationer, surgeon, shoemaker, &c. %. The filature of 
either the Indian rubber bottles, or the artificial sheet caotttohouc» 
Into tapes and threads of any requisite length and fineoMSi which« 
being clothed with -silk, cotton, linen, qr woollen yarns, form the 
basis of elastic tissues of every kind. 3. The conversion of the 
refuse cuttings and coarser qualities of caoutchouc into a viscid 
varnish, which, being applied between two surfaces of cloth, con- 
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•Ututes tbe well-known double fabrics, impenrious to waM 
and air. 

I. The caoutchouc, as imported in skinny shreds, fibrous balbi 
twisted concretions, cheese-like cakes, and irregulat mlUBses, is, 
more or less, impure, and sometimes fraudulently interstratified 
with earthy matter. It is cleansed by being cut into small pieces, 
and washed in warm water. It is now dried on iron trays, heated 
with steam, while being carefully stirred about to separate any re^ 
mabbg dirt, and is then passed through, between a pair of iron 
rolls, under a stream of water, whereby it gets a second washing! 
and becomes, at the same time, equalised, by the separate pieces 
being blended together. The shreds and cuttings thus laminated^ 
if still foul or heterogeneous, are thrown back into a kind of 
hopper over the rolls, set one-sixteenth of an inch apart, and 
passed several times through between them. The above method 
of t>reparation is that practised by Messrs. Keene and Co., of 
Lambeth, in their excellent manufactory, under a patent granted 
in October, 1836, to Christopher Nickels, a partner in the firm. 

In the great establishment of the Joint-Stock Caoutchouc 
Company, at Tottenham, under the direction of Mr. Sievier, a 
gentleman distinguished no less by his genius ^ind taste as a 
sculptor, than by his constructive talents, the preparatory rinsing 
and lamination are superseded by a process of washing practised in 
Mr. Nickels's second operation, commonly called \ki% grinding^ or, 
as it should more properly be styled, the kneading. The mill em-> 
ployed for agglutinating or incorporating the separate fragments 
and shreds of caoutchouc into a homogeneous elastic ball, is a cylin- 
drical box or drum of cast iron, eight or nine inches in diameteri 
set on edge, and traversed in the line of its horizontal axis (also 
eight or nine inches long) by a shaft of wrought iron, fbmished 
with three rows of projecting bars, or kneading arms, placed at 
angles of 120 deg. to each other. These act by rotation against 
five chisel-shaped teeth, which stand obliquely up from the front 
{mrt of the bottom of the drum. The drum itself consists of 
two semi-cylinders t the under of which is made fast to a strong 
itott framing, and the upper is hinged to the under one behindi 
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but bolted to it before, so as to form a cover or lid, which may 
be opened or laid back at pleasure, in order to examine the 
caoutchouc from time to time, and take it out when fully 
kneaded. In the centre of the lid a funnel is made fast, by 
which the cuttings and shreds of the Indian rubber are intro- 
duced, and a stream of water is made to trickle in, for washing 
away the foul matter oflen imbedded in it. The power required 
to turn the axis of one of these mills, as the drums or boxes are 
called, may be judged of from the fact, that if it be only two 
inches in diameter, it is readily twisted asunder, and requires to 
be three inches to withstand every strain produced by the fixed 
teeth holding the caoutchouc against the revolving arms. Five 
pounds constitute a charge of the material. 

One of the most remarkable phenomena of the kneading ope- 
ration, is the prodigious heat disengaged in the alternate conden- 
sation and expansion of the caoutchouc. Though the water be 
cold as it trickles in, it soon becomes boiling hot, and emits co- 
pious vapours. When no water is admitted, the temperature 
rises much higher, so that the elastic lump, though a bad con- 
ductor of heat, cannot be safely touched with the hand. As we 
shall presently find that caoutchouc suffers no considerable or 
permanent diminution of its volume by the greatest pressure 
which can be'applied, we must ascribe the heat evolved in the 
kneading process to the violent intestine movements excited 
throughout all the particles of the elastic mass. 
' During the steaming, much muddy water runs off through 
apertures in the bottom of the drum. In the course of half an 
hour's trituration, the various pieces become agglutinated into a 
soft, elastic, ovoid ball, of a reddish brown colour. This ball is 
now transferred into another similar iron drum, where it is ex- 
posed, to the pricking and kneading action of three sets of chisel 
points, five in each set, that project from the revolving shaft at 
angles of 120 deg. to each other, and which encounter the re- 
sistance occasioned by five stationary chisel teeth, standing 
obliquely upwards from the bottom of the drum. Here the 
caoutchouc is kneaded dry along with a little quicklime. It soon 
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geU very hot, discbarges ia steam through the punctures, the 
water and air which it had imbibed in the preceding washing 
operation, becomes, in consequence, more compact, and, in 
y about an hour, assumes the dark brown colour of stationers' 

rubber. During all this time frequent explosions take place, 
from the expansion abd sudden extrication of the imprisoned air 
and steam. 

From the second set of drums the ball is transferred into a 
third set, whose revolving shaft, being furnished with both flat 
pressing bars, parallel, and sharp chisels, perpendicular to it, ex- 
ercises the twofold operation of pricking and kneading the mass, 
BO as to condense the caoutchouc into a homogeneous solid. 
Seven of these finished balls, weighing, as above stated, five 
pounds each, are then introduced into a much larger iron drum 
of similar construction, but of much greater strength, whose 
shaft is studded all round with a formidable array of blunt 
chisels. Here the separate balls become perfectly incorporated 
into one mass, free from honeycomb-cells or pores, and therefore 
fit for being squeezed into a rectangular or cylindrical form in a 
suitable cast-iron mould, by the action of a screw-press. When 
condensed to the utmost in this box, the lid is secured in its 
place by screw bolts, and the mould is set aside for sevieral days. 
It is a curious fact, that Mr. Sievier has tried to give this mould- 
ing force, by the hydraulic press, without effect, as the cake of 
caoutchouc, after being so condensed, resiles much more con- 
siderably than after the compressing action of the screw. The 
cake form generally preferred for the recomposed, ground, or ' 
milled caoutchouc, is a rectangular mass, about 1 8 inches long, 
9 inches broad, and 5 inches thick. 

This is sliced into cakes for the stationer, and into sheets for 
making tapes and threads of caoutchouc, by an ingenious 
self-acting machine, in which a straight steel blade, with its edge 
slanting downwards, is made to vibrate most rapidly to and fro 
in a horizontal plane ; while the cake of caoutchouc, clamped or 
embraced at each side between two strong iron bars, is slowly 
advanced against the blade by screw-wprk, like that of the slide 
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rest of a lathe. In cutting caoutchouc by knives of erery fornix 
it IS essential that either the blade or the incision be constantly 
moistened with water ; for otherwise the tool would immediately 
stick fast. Since the above straight vibrating knife slants 
obliquely downwards, the sheet which it cuts off spontaneously 
turns up over the blade in proportion as it is detached from the 
bottom mass of the cake. The thicker slices are afterwards cut 
by handy with a wetted knife, into small parallelepipeds, for the 
stationer, the sections being guided rectangularly by saw lines in 
a wooden frame. The wholesale price of these is now reduced to 
2s. per pound. Slices may be cut off to almost any desired de- 
gree of thinness, by means of an adjusting screw— mechanism 
that acts against a board which supports the bottom of the 
cake, and raises it by any aliquot part of an mch, the cutting 
blade being caused to vibrate always in the same horizontal 
plane. These thin slices constitute what is called sheet caout- 
chouc, and they serve perfectly for making tubes for pneumatic 
apparatus, and sheaths of every kind ; since, if their two edges 
be cut obliquely with clean scissors, they may be made to coa- 
lesce, by gentle pressure, so intimately, that the line of junction 
cannot be discovered either by the eye, or by inflation of a bag 
or tube thus formed. 

The mode of recomposing the cuttings, shreds, and coarte 
faimps'of caoutchouc into a homogeneous elastic cake, specified 
by Mr. Nickels^ for his patent, sealed October 24, 1836, is not 
essentially different from that above described. The cylinders 
of his mill are more capacious, are open at the sides like a cage, 
and do not require the washing apparatus, as the caoutchouc has 
been cleansed by previous lamination and rinsing. He completes 
the kneading operation, in this open cylinder, within the space of 
about two hours, and afterwards squeezes the large ball so formed 
into the cheese form, in a mould subjected to the action of a hy- 
draulic press. As he succeeds perfectly in making compact cakes 
in this way, his caoutchouc must differ somewhat in its physical 
constitution from that recomposed by Mr. Sievier's process. He 
uses a press of the power of 70 tons ; such pressure, however, 
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most not be applied guddealy, but progressively, at iatcrvab of 
two or three miautes between each stroke ; and when the pressing 
is complete, be suffers the caoutchouc to remain under pressure 
till it is Cold, when he thrusts it out of the mould entirely, or, 
placing his mould in the slide-rest mechanism, be gradually 
raises the caoutchouc out of it, while the vibrating knife cuts it 
into slices in the manner already describedf The elegant ma« 
ehine by which these sheets are now so easily and accurately 
sliced, was, I believe, originally contrived and constructed by 
Mr* Beale, engineer. Church-lane, Whitechapeh 

II. FILATURE OF CAOUTCHOUg FOR MAKING ELASTIC FABRICS. 

Messrs. Rattier and Guibal mounted in their factory at St. 
Denys, so long ago as the year 1826 or 1827, a machine for 
cttttnig a disc of caoutchouc into a contiguous fillet spi- 
rally, from its circumference towards its centre. This flat 
disc was made by pressing the bottom part of a bottle of 
Indian rubber in an iron mould. I have described this ma« 
chine und^ the article Elastic Bands, in my Dictionary of 
Arts, &c* A machine on the same principle was made the sub- 
ject of a patent by Mr. Joshua Proctor Westhead, of Manchester, 
in Feb. 16, 1836 ; and, being constructed with the well-known 
precision of Manchester workmanship, it has been found to act 
perfectly well in cutting a disc of caoutchouc, from the circum- 
ference towards the centre spirally, into one continuous lei^gyi 
of tape. For the service of this machine, the bottom of a 
bottle of India rubber of good quality being selected, is cut off 
and flattened by heat and pressure into a nearly round cake of 
uniform thickness. This cake is made fast at its centre by a 
screw nut and washer to the end oi a horizontal shaft, which 
may be made to revolve with any desired velocity by means of 
appropriate pulleys and bands, at the same time that the edge of 
the disc of caoutchouc is acted on by a circular knife of cast steel, 
made to revolve 3000 times per minute, in a plane at right angles 
to that of the disc, and to advance upon its axis progressively, 
so as to pare off a continuous unilbrm tape or fiUet from the cir- 
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cumference of the cake. Daring this cutting operation^ the knife 
and caoutchouc are kept constantly moist with a slender stream 
of water. A succession of threads of any desired fineness are 
afterwards cut out of this fillet, by drawing it in a moist state 
through a guide slit, against the sharp edge of a reyolving steel 
disc. This operation is dexterously performed by the hands of 
young girls. MM. Rattier and Guibal employed, at the above-^ 
mentioned period, a mechanism consisting of a series of circular 
steel knives, fixed parallel to each other at minute distances, re« 
gulated by interposed washers upon a revolying shaft ; which 
series of knives acted s^inst another similar series, placed upon 
a parallel adjoining shaft, with the effect of cutting the tape 
throughout its length into eight or more threads at once. An 
improved modification of that apparatus is described and figured 
in [the specification of Mr. Nickels*s patent of October, 183G. 
He employs it for cutting into threads the tapes made from the 
recomposed caoutchouc. 

The body of the bottle of India rubber, and in general any 
hollow cylinder of caoutchouc, is cut into tapes by being first 
forced upon a mandril of soft wood of such dimensions as to 
keep it equally distended. This mandril is then secured to the 
shaft of a lathe, which has one end formed into a fine-threaded 
screw, that works in a fixed nut, so as to traverse from right to left 
by its rotation. A circular disc of steel, kept moist, revolves upon 
^ shaft parallel to the preceding, at such a distance from it as to 
cut through the caoutchouc, so that, by the traverse movement 
of the mandril shaft, the hollow cylinder is cut spirally into a 
continuous fillet of a breadth equal to the thickness of the side 
of the cylinder. Mr. Nickels has described two methods of form- 
ing hollow cylinders of recomposed caoutchouc for the purpose 
of being cut into fillets by suth a machine. 

It is probable that the threads formed from the best India rubber 
bottles, as imported from Para, are considerably stronger than 
those made from recomposed caoutchouc, and therefore much 
better adapted for making Mr. Sievier's beautiful patent elastic 

am 

cordage. When, however, the kneading operation has been skil* 
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fully perfermed, I find that the threads o( the ground caoutchouc, 
as it 18 incorrectly called by the workmen, answer well for erery 
ordinary purpose of elastic fabrics, and are, of course, greatly 
more economical, from the much lower price of the raw ma^ 
terial. 

Threads of caoutchouc are readily pieced by paring the broken 
ends obliquely with scissors, and then pressing them togeth^ 
with clean fingers, taking care to admit no grease or moisture 
within the junction line. These threads must be deprived of their 
elasticity before they can be made subservient to any torsile or 
textile manufacture. Each thread is inelasHcated individually in 
the act of reeling, by the tenter boy or girl pressing it between his 
moist thumb and finger, so as to stretch it to at least eight time^ 
its natural length, while it is drawn rapidly through between theni 
by the rotation of the power-driven reel. This extension is ac- 
companied with condensation of the caoutchouc, as shown in my 
former paper (see this Journal for last month), and with very 
considerable disengagement of heat, as pointed out in Nicholson's 
Journal, upwards of 30 years ago, by Mr. Gbugh, the blind phi- 
losopher of Kendal. I attempted to stretch the thread, in the 
act of reeling, but found the sensation of heat too painful for 
my unseasoned fingers. The reek, after being completely filled 
with the thread, are laid aside for some days, more or fewer, ac-. 
cording to the quality of the caoutchouc, the recomposed re« 
quiring a longer period than the bottle material. When thus 
rendered inelastic, it is wound ofi* upon bobbins of various sizes, 
adapted to various sizes of braiding, or other machines, where it 
is to be clothed with cotton or other yarn. 

The thread of the Joint-Stock Caoutchouc Company is num- 
bered from I to 8. No. 1 is the finest, and has about 5000 yards 
in a pound weight ; No. 4 has 2000 in the pound weight ; and 
No. 8, 700> being a very powerful thread. The finest is used for the 
finer elastic tissues, as for ladies' silver and gold elastic bracelets 
and bands. The ropes made by Mr. Sievier with the strongest 
of the above threads, clothed with hemp, and worked in his 
gigantic braiding machine, possess, after they are re-elasticated 
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by beat, tn extraordinary etreogth and elaatioityi and, from tbe 
nearly rectilinear direction of all tbe strands, can stand, it is 
said^ double tbe strain of tbe best patent cordage of like dia* 
meter. 

In treating of tbe manufacture of elastic fabrics, I bave great 
pleasure in adverting to the ribbon looms at Holbway^ wbich 
display to great advantage tbe mechanical genius of tbe patentee, 
Mr. Sievier. Their productive powers may be inferred from tbe 
following statement : — 5000 yards of one-inch braces are woven 
weekly in one 18 ribbon loom, whereby the female operative, wbo 
has nothing to do but watch its automatic movements, earns IOs« 
a-week ; 3000 yards of two-inch braces are woven upon a similar 
loom in tbe same time. But one of Mr. Sievier*s most curious 
patent inventions, is that of producing, by tbe shrinking of the 
caoutchouc threads in the foundation or warp of the stuff, tbe 
appearance of raised figures, closely resembling coach lace, in the 
wef^. Thus, by a simple physical operation, there is produced, 
at an expense of one penny, an effect which could not be effiM^ted 
by mechanical means for less than one shilling. 

[ill. OF THJB WATER-PROOF POUBLE FABRICS. 

The parings, the waste of the kneadmg operations above de« 
scribed, and the coarsest qualities of imported caoutchouc, such 
as the inelastic lumps from Para^ are worked up into vanusbi 
wherewith two surfaces of cloth are cemented, so as to form a 
compound fabric, impervious to air and water. The caoutchouc 
is dissolved either in petroleum (coal-tar) naphtha, or oil of tur- 
pentine, by bebg triturated with either of the solvents in a close 
cast iron pot, with a stirring apparatus, moved by mechanical 
power. The heat generated during the attrition of tbe caoutchouc, 
is sufficient to favour the solution, without the application of fuel 
in any way. These triturating pots have been called pug mills 
by tbe workmen, because they are furnished with obliquely press- 
ing and revolving arms, but in other respects they differ in con- 
atruction. They are 4 feet in diameter and depth, receive 13 
cwt. at a timci have a vertical revolving shaft of wrought iron 4 
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iaches in diameter, and make one turn in a second. Three days 
are required to complete the solution of one charge of the var- 
nish materials. The proportion of the solvent oib varies with 
the object in view, being always much less in weight than the 
caoutchouc. 

When the varnish is to be applied to very nice purposes^ as 
bookbinding, &c., it must be rubbed into a homogeneous smootb 
paste, by putting it in a hopper, and letting it &11 between a coupte 
of parallel iron rolls, set almost in contact. 

The wooden framework of the gallery in which the waterproof 
cloth is manufactured, should be at least 50 yards long, to giv6 
ample room for extending, airing, and drying the pieces ; it should 
be 2 yards wide, and not less than 5 high. It is formed of up- 
right standards of wood, bound with three or four horizontal rails 
at the sides and the ends. At the end of the gallery, where the 
Varnish is applied, the web which is to be smeared must be wound 
upon a beam, resembling in size and situation the cloth beam of 
the weaver's loom. The piece is thence drawn up and stretched 
in a horizontal direction over a bar, like the breast beam of a 
loom, whence it is extended in a somewhat slanting direction 
downwards, and passed over the edge of a horizontal bar. Above 
this bar, and parallel to it, a steel-armed edge of wo^d is adjusted^ 
so closely as to leave but a narrow slit for the passage of the var- 
nish and the cloth. This horizontal slit may be widened or 
narrowed at pleasure by thumb screws, which lower or raise thd 
moveable upper board. The caoutchouc paste being plastered 
thickly with a long spatula of wood upon the down-sloped part 
of the web, which lies between the breast beam and the above 
described slit, the cloth is then drawn through the slit by means 
of cords in a horizontal direction along the lowest rails of the gal- 
lery, whereby it gets uniformly besmeared. As soon as the whole 
web, consisting of about 40 yards, is thus coated with the viscid 
varnish, it is extended horizontally upon rollers, in the upper part 
of the gallery, and left for a day or two to dry. A second and 
third coat are then applied in succession. Two siich webs, or 
{pieces, are next cemented face to face^ by passing them, at the 
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instant of their being brought into contact, through between a pair 
of wooden roUers, care being taken by the operator to prevent 
the formation of any creases, or twisting of the twofold web. The 
under of the two pieces being intended for the lining, should be a 
couple of inches broader than the upper one, to ensure the uni- 
form covering of the latter, which is destined to form the outside 
of the garment* The double cloth is finally suspended in a well- 
ventilated stove room, till it becomes dry, and nearly free from 
smell. The parings cut from the broader edges of the under 
piece, are reserved for cementing the seams of cloaks and other 
articles of dress. The tape-like shreds of the double doth are 
in great request among gardeners, for nailing up the twigs of wall 
shrubs. 

Mr. Walton, of Sowerby-bridge, has recently substituted sheet 
India rubber for leather, in the construction of fillet cards for the 
cotton and tow manufieictures. The superior elasticity of this 
article is said to prove advantageous in several respects. 

13, Charlotte-street, Bedford-square, 
20th March, 1839. 



SCIENTIFIC NOTICES. 



REPORT OP TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. 

(Continued from p. 376.) 

Jan. 8, 1839. 

The Presiobnt in the chair. 

At the close of the last session, a discussion took place on the 
use of peat in the manufacture of iron ; and it was stated that 
the late Mr. Wilkinson, of Gateshead, smelted iron with peat 
fuel, and that the tools made from that iron were of a superior 
quality ; that this iron was more malleable than Swedish iron. 

Mr. Mushet was not aware that the smeltbg of iron with peat 
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fuel had been recently performed. He could not conceive that 
the mere working of iron from bar into horse-shoes could produce 
any sensible effect ; were the whole process . conducted by peat 
fuely the quality might be affected. He did not believe that peat 
could be used in the puddling furnace ; it might , however, in the 
refining. It might be used in the smelting furnace, but with a 
diminished produce. For welding a holloV fire is necessary, and 
peat will [not readily make a hollow fire ; iron may be improved 
in poigt of hardness, by the use of peat. He had analysed many 
kinds of peat, and never found one to contain less than 5 per cent, 
of earthy matter ; many contain 20 per cent. : coal seldom con- 
tains more than 4 per cent. The common bog peat contains 25 
per cent, of carbonate of iron. 

' Several present bore testimony to the improvement in the work- 
ing of iron by the use of peat, andjthat better weldings were made 
by it in consequence of its freedom from sulphur. The absence 
of sulphur in peat was denied by Mr. Lowe, who had used it for 
making gas at Amiens, and the quantity of sulphuretted hydrogen 
produced in the purifiers was very great. The Newcastle coal 
varied much in its qualities ; some is exceedingly bituminous, 
making abundance of gas, but abounding also in sulphur and 
pyrites. He never met with any coal which did not produce sul- 
phuretted hydrogen, thus proving sulphur to be an element of 
coal. The Tanfield coal is peculiarly free from sulphur. Dr. 
Smith remarked on the great influence which the strata had on 
the quality and nature of the peat ; that the Dartmoor peat dif- 
fers from all other peat in that it bums with a red ash. 

It was remarked that the smiths in Cornwall owe much to 
their long practice in the use of peat, just as the smiths of Pem- 
brokeshire have learned to use anthracite. Both, however, would 
probably use pit coal, could it be easily procured. 



The conversion of iron into steel was discussed ; and it was 
stated that iron could be converted into steel by immersion in 
pure carbon, as in the Macintosh process, at the rate of 1-dOth 
of an inch per hour. Mr. Roberts stated the success of case- 

VOL, xiiu 3 a 
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hardening depended on the gentleness of the heat. Oreat cave 
Aiust be taken not to overheat, and case-hardenbg might take 
plaoe to the depth of 3-8ths of an inch in fbul: Or fire hours. It 
was stated to be cyanogen united with iron which prodaees case* 
hardening, bat carbon which produces steel. An instance was 
mentioned by Mr. Garpmael in which animal charcoal was used 
ibr case-hardening the interior, and vegetable charcoal for soft-' 
ening the exterior. Allusion was made to the fact, that the most 
perfect chill is obtained by the employment of moulds red hot. 



Mr. Farey alluded to the 'charcoal, or peat coke, which Mf. 
Oldham employs at the Bank of England ; this is in thin cakes, 
and denser than the heaviest wood. Mr. Bramah remaiked on 
the great value of compressed peat, could it be procured at a 
marketable price, on account of its superiority as a fuel for making 
large weldings. 



f^mm 



The preceding minutes having been read, Mr. Parkes Stated 
that the greater part of the charcoal used in Paris is from peat<^ 
Hie peat charcoal is preferred to the very best wood charcoal. 
There are two modes of making this charcoal. In a Swedish 
flimace, which is an oven made of lumps of peat, the pieces to 
be carbonised are placed in the interior, ignited, and smothered 
up in the usual manner. The other mode consists in getting 
peat as dense as coal, by allowing the small atoms to come within 
the natural force of cohesion. The peat for this purpose \$ 
dredged up from the bottom of streams, and laid up to dry, and 
formed into small bricks, which, on drying, contract very much. 
Compression will not do. In Holland they dig the turf and put 
it into running water. The water cannot be driven out by pres- 
sure. He had seen peat compressed with a force equal to that for 
pressing bowls for calenderers, but it was not near so dense as 
that formed by the natural means just alluded to, 

Mr. PeDatt remarked, that the coking coal ^does not deprive 
it of the sulphur. Washing' the coke will remove much that re^ 
mains i but even th^ it cannot be used for welding glass^-* 
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n6tiiifi|t ^^ ^^^ pufitt beech*wood wQl lenre far thii. Charcoal 
will not atiswer, as it requires a fiama. By welding, he meant 
the operation of putting a handle on a vessel. The glass being 
6f a proper temperature, a nnion is ^formed, provided no snlphur 
be present* 

' Mr. Lowe remarked, it had been practically found that beech-* 
eharcoal is valuable because of the quantity of carbon it contains. 
There is more pure carbon in a given weight of beedi^wood than 
of any other kfaicL Oak is the next besU 



Jan* 29, 1839. 

Bryan DonKiir, V.P., in the ehair. 

^ On SVammg Lock Gates without Iron Work/' By S. Ballardi 

A. Inst. C.E. 

tlie ledges, or horizontal pieces, are held to the back and 
mitre-post by dovetail tenons and wedges, thus avoiding the use 
of iron T pieces and screw pms, which occasion the wood in im^ 
mediate contact with them to decay, while the parts not pierced 
with iron are perfectly sound. This method was adopted in some 
gates on the Herefordshire and Gloucestershire canal, and, after 
Some years' experience, is found completely successfliL Tar and 
white lead are put into the mortices, and the wedge driven down 
upon it, so that every crevice is filled, and the joints rendered 
water tight ; the planks also are fastened on with oak pins in- 
stead of nails. 

Some discussion took place on the general opinion, that when 
dissimilar substances are in contact, as when a gate of one kind 
of wood is fastened with pins of another wood, some action 
tending to loosen the pins prematurely takes place betwixt 
them. 
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*' On Tubing Iha Boilers of Locomotive En^nes.'^ By George 

Buck, M. Inst* C* E« 

In this communication the author has attempted to determine 
the diameter of the tubes of the boiler of a locomotive engme,so 
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tfaftt the effect in the generatbo of steam may be a maximum* 
The following are the conditions upon which the proMem is 
solved :-— That the eyapomting effect of the hot air, in passing 
through the tubes, is in proportion to the extent, of swr&ce in 
contact with the hot air, and as the time of contact conjiwtly. 
The following are the results of the inve^gation :— -The distance 
between the centres of two adjacent tubes should be equal to four 
times the interval between their internal surfaces ; the diameter 
of each tube should be equal to three times the same interval ; 
that the tubes should be as near each other as possible. 

In illustration, Mr. Buck has dmwn two sets of tubes of the 
locomotive boiler as generally employed^ and one as they would 
be arranged according to the results of this investigation. On 
comparing the products of the aggregate periphery, and the aggre- 
gate area of the tube8,it appears that the boiler tubed according 
to the above theoretic proportion is from 23 to 26 per cent, su- 
perior to the others. 



*^ On the State of the Suspension Bridge at Montrose, after the 
Hurricane of the 11th of October, 1838; with Remarks on 
the Gonstrucidon of that and other Suspension Bridges, in 
refer^ice to the Action of violent Gales.'/ By C. W. Pasley^ 
CoL R. Engineers, Hon. M. Inst. C. £. 
By the hurricane of the lith of October, 1838, one-third part 
of the roadway of the bridge at Montrose, with a very small ex- 
ception, was carried away. The suspension rods on the west 
side were either broken or very much bent, but the chains, four 
in number, and extendmg in two parallel lines of two tiers each, 
appeared perfect. The distance between the piers is about 410 
feet; and the chains had been strengthened by additional bars, 
or plates, since the bridge was erected. The statements of Mr« 
Provis, and the author's own observations, led him to the opinion 
that the motions which a bridge experiences are not lateral, but 
longitudinal. The Hammersmith suspension bridge does not 
appear to be subject to those longitudinal motions even in a 
most violent gale ; and Col. Pasley considers this is amply ac- 
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counted for by the longitudinal trussing which is there adopted. 
The idea that these longitudinal motions, and the injuries to the 
roadways of suspension bridges, are owing to the violent action of 
the wind from below^ is confirmed by what Col. Pasley witnessed 
in November, 1836, at the Chatham dock-yard. One side of 
the roof of a shed for ship^building was raised up and down re- 
peatedly, till at last a large portion of it, about 40 by 50 feet^ 
was floated up like a sheet of paper, and carried to a distatce of 
^0 yards. Such being the violence of the wind, we itiay readily 
conceive that the continual extension and compression to which 
the suspending rods must be subject by the rise and fall of the 
roadway, will, in time, break or bend them. This rise and Ml 
of the roadway is prevented in the Hammersmith bridge by four 
linesof strong trussing along the whole length of the roadway, firmly 
connected to the bearers below ; no similar trussing exists in the 
Menai, the Montrose, or any other suspension bridges which CoL 
Pasley has seen, or in the Brighton pier. The damage done to 
the latter, in November, 1836, is attributed, by Lieut.-CoL 
Reid> who witnessed it, to the action of the wind on the under 
surfiice of the roadway, and not to tfie lightning. The rise and fall 
of the platform of the Menai bridge is confidendy stated to be three 
feet in ordinary gales, so that, unless some similar trussing be 
employed, it may reasonably be expected that this bridge will be 
seriously injured in some hurricane. The peculiar construction 
of the suspension rods in several pieces, with joints, is a source of 
security to this bridge which the others do . not possess. The 
author conceives that no suspension bridge of 400 feet betwixt 
the piers can be considered secure without two, at least, inflexible 
lines of longitudinal trussing firom pier to pier. 



Feb. 5, 1839. 
The President in the chair. 

. At the preceding meeting, Mr. Cottam had mentioned an in- 
stance of iron enclosed in lead for 90 years being taken out with 
the fin and bloom unimpaired. 
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Dr. Fanday inquired whetber this waa in ^London, as tha 
quantity of aulphuroua acid in our atmotpherey from'the eoal we 
Imnii oeoaiioned corrosions which do not occur in other coun<* 
trias. This was especially remarked by foreigners. Some years 
ngo considerable discussion took place on the more ra{Hd decay 
of the stone in the front of Somerset-house, than of the same stone 
in other situations ; it had not occurred to him to refer it to the 
acid in the atmosphere. 

Mr. Sibley remarked, that Westmoreland slating, whaeh is 6x* 
tremely durable in other places, will not last in London. 

Mr. Cooper had often obsenred the brge quantity of sal-am^ 
moniac and muriate of ammonia always to be found in the at* 
mosphere of London* lliis arose from the soot, the rain washing 
It eut, as might beat once ascertained by collecting some water, 
during a shower of rain, on a clean glass— muriate of ammonia 
was always In excess. 

Mr. Lowe inquired whether any one had observed ia the spouts 
conveying water from the tops of houses a pellicle as of a volatile 
oil, or oxidable matter, on the first water from the tops of aH 
houses, after a dry season. This peculiar pellicle is irradiseent, 
and disappears after a few hours. 



Mr. Williams laid before the Institution a series of speeimens 
of turf, from the first state as taken from the bog, to the last 
when compressed, and after it was converted into a hard coke. 
He also described the new resin fiiel, or artificial coal, and which 
was composed of resin and turf coke. 

This resin fuel has been used in the Transatlantic steami^vessel; 
and, besides its heating powers and the saving of weight, it en- 
ables the fireman to maintain the required pressure of steam with 
great regularity. 

The mode of using it was described to be^ to throw it in firont 
of the furnace, after the charge of fresh coal. The result was, 
the keeping up the steam until the coals burned up, and a better 
combustion of the coal took plaoe. A* the result of sevwal 
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I, it wu found thftt ^ cwt. of this fuel was equal to 7 cwt. 
of Lancashire coal. It was not used alone^ bfut asiiociatedwilh 
the ooal. The vessels to New York took out from 40 to 60 tons 
each of it. Thus 2| cwt. of the resin Aiel and 20 cwt. of coal, 
was equiralent to 27 cwt. of coal. In practice, the steam-ves- 
sels now carry and use a large quantity of resin, but which could 
only be used in connetion with small coal or cinders. This new 
Aiel was, therefore, more economical than resin. The price Wfts 
35|. to 40s. per ton* 

Ifi^. Lowe remarked, that the statement of Mr. Williams re- 
specting the peat fbel, led practically to inferences contrary to 
dM results stated in Mr. Parkes's paper, and to Mr. Apsley Pel- 
Ifttt, and to his own experiments ; via., that 9lbs of coke would 
do as much in any department of the arts as 12lbs. of coal. 

Results so diametrically opposite, and f^om persons working 
on the large scale, and of known accuracy, were not to be dis- 
puted. It seemed that we had either yet to learn some unknown 
laws of combustion, or that the experimenter had not been elite 
t6 the differences resulting when combustion was conducted 
tinder the widely different circumstances which each experi- 
menter might hare in yiew. Mr. Parkes's test was the evaporsr 
tion of a known weight of water by a known weight of fuel, coke 
or coal, employed. Mr. Pellatt's test was the circumstances 
most beneficial to the temperature of a glass-house furnace. 
Vem these results. Wonderful to relate, were strictly in accord- 
ance with the results of the experiments of Marcus Bull, of Phi* 
hdelphia, whose test was the raising the temperature of a chest 
of known cubical contents (512 feet), by 10 degrees of Fahren- 
heit4 Alt these experimenters find that, so far ttora coal and 
coke having the same value, it requires 4lbs. o^ the former to 
produce the same effect as 3lbs. of the latter. Now, it does ap- 
pear that the results of Mr. Williams are conflicting with these. 
He finds that equal work is produced in the. marine engbeby 
■abstituting one ton of a mixture of peat and resin for four tons 
of eoal ; which e6al| k its eomposttiony weight for weight, must 
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contain a far less quantity of hydrogen and oxygen than is known 
to exist in the generality of peats. It appears that one ton of 
peat and of a hydro-carbon, far more infiaiamable than coal, 
supersedes all the carbon, hydrogen , oxygen, and a little ni- 
trogen, combined in four tons of coal. I would suggest, as a 
theory for investigation, whether it may not be found that the 
coal or other fuel, which contains chemically combined the least 
oxygen, will not in its combustion give off the most avaibble 
heat, owing to the oxygen combining with the hydrogen .pro- 
ducing less water, which, as aqueous vapour, will cany .up the 
chimney 9, large portion of the heat, but in a latent stale. 

Mr. Cooper remarked, that Marcus Bull's experiments were 
hardly a^licable to the present inquiry, as he had con^tfucted a 
box by which to ascertain how much air was heated by a given 
quantity of fael, looking more to the domestic economy of the 
fuel than to its uses in the arts. 

Dr. Faraday was of opinion, that a close comparison ought not 
to be instituted betwixt the application of heat to glass pots and 
to a boiler. In the former case, an immense quantity of heated 
air passed away as in the smelting furnace for iron, where a 
greater weight of air passed through the furnace than all the 
other materials, as coal, limestone, and ironstone ; in the latter 
case, there is an immense demand for latent heat. We know 
that a very small quantity of fuel is suflScient to heat and keep 
hot a large mass of matter where there is no rapid absorption of 
latent heat. 

The experiments just referred to show little as to the absolute 
quantity of heat in different fuels, as there was so great a differ- 
ence in the quantity worked out in the two cases. To imagine 
that the coke of a chaldron of coals should produce as much 
heat as the chaldron of coals, could not be the case, or the heat 
of the coke oven would go for nothing. But there is so great a 
difference in using coke and coal for heating glass pots and under 
a boiler, that the two cases cannot be compared. He should con- 
ceiye that very great advantages might result from having a resin 
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fael m the front of the fire ; the resin would, perhaps, not be ad« 
vemtageoas by itself, but more advantageous with an inferior than 
with a superior coaL 

Several instances were mentioned in which it had been at- 
tempted to render the heat of coke ovens available for other pur« 
poses ; the results were very contradictory. Many patents had 
been taken out for this purpose, but they failed. In one case, a 
coke oven heated the boiler of a steam engine, but the steam 
generated was barely sufficient to move the engine when doing 
no work. It was found also, in some experiments, that a proper 
coal for coking being used, there was no available heat for the 
generation of steam * an improper coal being used, there was 
steam, but little coke. 



Mr. Lowe remarked, that the analysis of coal was very imper* 
feet. One author tells us that cannel coal contains no oxygen ; 
but the gas-maker knows that this coal, though previously per-> 
fectly dried by being brought to a boiling heat, yields three times 
as much water, called ammoniacal liquor, as any other coal. 
This results from the combination of the elementary oxygen and 
hydrogen producing water, which, as vapour, is extremely greedy 
of heat. It was an important inquiry, whether the quantity of* 
elementary oxygen in coal may not occasion the difference be- 
tween it and coke. 

Mr. Williams stated, that peat employed in connexion with coal 
makes a most improved coke. If one-fourth of Lancashire peat 
be added to three-fourths of coal, a coke which the iron- 
masters pronounce to be the best for the manufacture of iron is 
produced, whereas coke from the coal simply cannot be used for 
this purpose. 

Extracts from Smeaton's MS. Papers, communicated by John' 

Farey, M. Inst. C. E. 
Mr. Smeaton, in a letter dated 25th November; 1778, remarksi 
vottxni. 3 H 
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that he had seen,- at Furness Felk^ iu Lancasfairey a blast furnace 
for imelting iron with peat This peat iroa, made by Mr. Wil- 
kinson, possessed extremely small grain, and the metallic atoma. 
bemg very closely combined, and was found to answer well when 
mized with other iron for making slit mill rollers. 



Mr. Farey also communicated some extracts from the papers 
of Mr. Mushet respecting the manufacture of iron with peat ; 
the quality of the fuel, and the nature of the iron produced 
therefrom. 



fti0t or ipatenttf 

GranM by th$ French OwemmmUfr^m the Itt qf January to the Sltt 

f^ March, IS3S. 

(Continued from p. 379.) 

To Noel Jarry and Benjamin Philippei of Paris^ for an apparatus 
called viamobUcf calculated to be used instead of fixed railroads* 

-— David Barillot da MalpierrCf of Paris, for an apparatas for 
extracting and buraing limestone. 

•^ William Robert Smart, oi Sassez, for ifflproTements in the 
, engraving of cylinders used for printing papers andtissnes^te*) 

— Jean Claude Janin, of St. Foy les Lyon^ for a fraane to weave 
' and cot at the same time two pieces of plain velvet. 

— Charles Esbrard, Tooasaint Battiste, Pierre Morati» and Pierre 
Giraud, of Paris, for a new manner of cleaning the bark of 
mulberry, of lime, or other barks fit for the manufacturing ol 

. paper, or India paper. 
-^ John Isaac Hawkins, of London, for a new power engine^ ap« . 

plicabie to locomotive or other -purposes. 
r-Mathien Francois Isoard, of Paris, Cor improvements iir^ 

acoustics* 

— Count Louis Jelski^ for a common recipient for reteiidiig 
^ gaseous flaida. 
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To the Iron Company of Andlncottrt^ for a new me^ns of pror 

coring caloric, so as to dispense with blast fomaoes, &c» 
»- Claude Arnoux, for a new system of locomotion on railroads. 
V— Clande Brice Huillier, of Month4rie> for a method of obtain* 
. ing all the carbon contained in wood* 
•— Francois Charles Sinot, of Paris, for a new kind of a balance 

lever^ called Sinot lever* - . 

— - Anguste Boucherie, of Bordeaux, for a means of penetrating 

wood with matters fit to preserve, scent, and colour it. 
«-* Francois Charles Busset and Francois Bertrand Loeulliet, for 

a new method of printing .music. 

^ Jean Louis Theodore Godin^ of Paris, for a new mode of int-u 
pression. 

— N6ron, jun0> of Rouen, for certain improvements in the printr. 
. ing of silk, cotton, or linen fabrics* 

— Michel Beaudelot, of Harancourt, for an apparatus for col- 
lecting the gases which escape from the mouth of blast furnaces^ 
and bringing them back into the said furnaces. 

— Pierre Auguste Delacroix and Jacques Hubert Detrimont, of 
Paris, for an. improved mode of making bread. 

«-^ Jules Marechal and Co., of Paris, for an improved method of 

placing filtering matters. 
^-. Philippe Mathieu, of Paris, for a new gas-meter with a rotary 

piston. 

— Miles Berry, civil engineer, of Ix)ndon, represented by Mr. 
Perpigna, for additions to his former patent for preparing a 
certain colouring matter applicable to dyeing, to the printing , 
of fabrics and to writing. 

•r- Michael Emmanuel Valadon, of Paris, represented by Mr.^ 
Perpigna, for additions to his former patent, for improvements 
in the naeans of stopping bottles and other vessels. 

1»ATENTS FOR TEX YEARS. 

To Raphael de Ayala, represented in Paris by Mr. Perpigna, ad- 
vocate, of the French and Foreijp Qffice for Patents, rue 
Choiseuly for improvements in parasols and umbrellas. 
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To Pierre Loub Machu and Henry Black, of Lille, represented 

in Paris by Mr. Perpigna, for a new embroidery; called grain 

ie riZf applicable to bobbin net* 
«>- Joseph Samuda and Joseph d'Aguilar Samtida, engineers, of 

London, represented in Paris by Mr. Perpigna, for improve* 

ments in gas-meter* 

— Auguste Petibon, of Madrid, represented in Paris by Mr. 
Perpigna, for oil of kalbary, to die hair. 

•*- John Davies, of Manchester, represented in Paris by Mr. 

Perpigna, for improvements in printing calicoes and other 

fabrics. 
*— James Henry Nelson, of Warwick, represented in P^ris hf 

Mr. Perpigna, for an improved method of purifying isinglass. 
-*« Simon Suzanne h6ree Boub^c, represented in Pftris by Mr.' 

Perpigna, for an improved portable apparatus for teaching 

geology. 
•*- Louis Vincent Raymond Baudoin, represented in Paris by Mr. 

Perpigna, for a machine to cut wood, and called planing ma* 

chine, 

— John Chanter, of London, represented in Paris by Mr. Per* 
ptgna, for additions to his former patent for improvements in* 
steam generators. 

-— Auguste Martin Theodore Loth, represented in Paris by Mr. 
Perpigna, for additions to his former patent for improvements 
in umbrellas. 

— Pierre Orph6e Erard, of Paris, for a double-action harp. 

*— Nicholas Mathieu Rienssec, of Paris, for improvements in chro- 
nological tables. 

— Henry Menet, of Paris, for improvements m the fabrication of' 
paper. 

*— Baudoin, brothers, of Paris, for a new kind of gaiter. 
<*— Julien Dumont^ of Paris, for a new method of clarifying $ugar 
and syrup. 
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